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Co-ordination  and  Cooperation 


to  publish  the  committee  reports  of 
the  Pacific  Coast  Electrical  Association. 
Two  or  -  three  weeks  prior  to  the  con¬ 
vention,  copies  of  the  Convention  Report 
Issue  are  placed  in  the  hands  of  every 
member  of  the  Association,  so  that  ample 
time  is  afforded  for  study  and  the  prepa¬ 
ration  of  discussion  to  be  presented  at  the 
various  section  meetings.  Thus  papers 
are  read  by  title  only,  and  all  of  the  time 
allotted  to  each  committee  session  is  given 
over  to  the  interchange  of  ideas  brought 
out  in  discussion,  an  advantage  of  con¬ 
siderable  consequence  to  the  convention 
itself,  and  to  the  industry  as  a  whole. 

INDUSTRIAL  conventions  are  becoming 
more  and  more  a  factor  in  our  business 


the  one  hand,  is  the  individuals 
”  whose  scope  of  activity  is  narrowed 
more  and  more  as  it  becomes  confined  to 
a  single  one  of  the  countless  problems  of 
industry;  on  the  other,  his  organization 
that  is  growing  greater  and  greater  in 
size  as  the  years  slip  by.  In  this  con¬ 
trast  lies  one  of  the  interesting  phenom¬ 
ena  of  our  industrial  development.  The 
problem  confronting  the  executive  is  how 
to  effect  a  real  co-ordination  of  effort 
among  an  army  of  specialists,  how  to 
bring  to  each  individual  a  sense  of  re¬ 
sponsibility  to  the  others,  aijd  an  intelli¬ 
gent  understanding  of  the  effect  of  his 
work  on  the  industrial  structure  as  a 
whole. 

lives.  As  we  develop  mentally,  as  we  pro-  'T'HIS  is  the  real  function  of  the  con¬ 
gress  in  our  material  affairs,  specializa-  *  vention,  which  is  merely  an  enlarged 
tion  on  the  part  of  the  individual  worker  conference,  after  all.  The  day  has  passed 
and  consolidation  of  lesser  into  greater  forever  when  one  man  can  be  the  whole 
industries  increase  proportionately.  The  show.  No  man,  however  great  he  may  be 
electrical  engineer,  as  such,  is  still  with  or  thinks  himself,  can  be  anything  other 
us,  but  he  is  a  specialist  in  some  subdivi-  than  helpless  without  the  aid  of  many 
sion  of  the  profession,  rather  than  a  gen-  others.  Industry  owes  much,  civiliza- 
eral  practitioner  like  the  family  physician  tion  owes  much,  to  such  institutions  as 
of  a  generation  ago.  The  central  sta-  the  Pacific  Coast  Electrical  Association, 
tion  that  a  comparatively  few  years  ago  whose  labors  are  dedicated  to  the  accom- 
served  merely  a  small  community,  now,  plishment  of  real  co-ordination,  coopera- 
due  to  a  combination  of  economic  pres-  tion  and  the  molding  of  the  many  individ- 
sure  and  the  evolution  of  events,  numbers  uals  into  a  harmonious  whole  for  the 
its  employees  by  the  thousands  and  its  greater  service  of  mankind. 
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^ORONADO,  Calif.,  has  been  selected 
as  the  1924  convention  city  of  the 
Pacific  Coast  Electrical  Association.  In 
the  center  is  an  airplane  view  of  the  city 
showing  the  yacht  harbor,  tent  city.  Hotel 
Coronado  and  in  the  background  North 
Island  air  station  and  the  golf  links. 
Above  at  the  left  is  a  view  of  the  hotel 
grounds;  at  the  right  is  a  scene  in  Bal¬ 
boa  Park,  San  Diego.  Below  is  a  view  of 
the  new  city  substation  of  the  San  Diego 
Consolidated  Gas  &  Electric  Company. 
Delegates  to  the  convention  will  visit  this 
station. 


---I. 
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Selling  Electricity  for  Industrial  Heating 


By  E.  J.  CIPPERLY* 


The  application  of  heat  materially  affects  cost  and 
quality  of  practically  every  article  manufactured 
today.  In  the  past  this  important  subject  has  re¬ 
ceived  far  too  little  attention  by  the  industrial  execu¬ 
tives,  and  the  possibilities  of  industrial  electric  heating 
often  have  not  been  given  serious  consideration. 

The  tendency  on  the  part  of  most  people  has  been, 
and  this  is  still  quite  prevalent,  to  look  only  at  the 
B.t.u.  cost,  when  considering  the  use  of  electric  energy 
for  industrial  heating,  and  from  that  standpoint,  the  ex¬ 
tended  use  of  the  latter  would  be  hopeless.  TTie  solu¬ 
tion  of  the  problem  lies  in  selecting  those  processes 
where  electric  heat  can  be  applied  in  such  a  manner 
that  the  total  cost  of  the  finished  product  is  reduced, 
production  is  increased,  or  the  quality  is  improved  to  an 
extent  which  will  offset  the  higher  cost  of  electric 
energy  or  results  are  attained  that  are  impossible  to  se¬ 
cure  with  fuel. 

It  should  always  be  kept  in  mind  that  on  a  given 
article  the  cost  of  the  heating  process  through  which 
it  passes  is,  generally  speaking,  only  a  small  part  of 
the  total  cost  of  production  of  that  article  and,  there¬ 
fore,  a  slight  increase  in  the  cost  of  the  heating  process 
has  very  little  effect  on  the  cost  of  the  manufactured 
article. 

However,  there  are  other  advantages  gained  where 
electric  heat  is  correctly  applied,  some  of  w’hich  can 
be  measured  in  dollars  saved,  and  others  of  a  more  or 
less  intangible  nature,  the  value  of  which  is  hard  to 
measure.  Examples  of  the  former  are  the  elimination 
or  reduction  of  rejects,  reduction  of  fire  hazard,  lower 
maintenance  expense,  less  attendance,  economy  of  floor 
space,  reduction  in  power  rate  for  other  purposes,  sav¬ 
ing  in  first  cost  of  piping,  chimneys  and  ventilators,  and 
other  results  which  directly  affect  a  reduction  in  the 
co.st  of  labor  operations  through  which  the  product  later 
passes.  Examples  of  the  intangible  savings  are  elimin¬ 
ation  of  the  personal  factor,  improved  working  condi¬ 
tions  and  convenience  and  cleanliness,  resulting  in  more 
efficient  labor. 

A  specific  example  of  indirect  saving  resulting  from 
the  application  of  electric  heating  may  be  cited  as  fol¬ 
lows: 

A  manufacturer  of  screws  and  tacks  in  drawing 
wire,  annealed  the  latter  between  draws,  after  w’hich 
it  was  necessary  to  pickle  the  wire,  dip  it  in  lime  to 
counteract  the  acid,  and  then  dry  it  in  ovens  heated  by 
natural  gas  preliminary  to  the  next  draw.  He  electri¬ 
fied  his  ovens  with  the  following  results.  He  was  able 
to  dry  out  in  three  electric  ovens  an  amount  of  wire 
which  had  formerly  required  the  use  of  seven  gas  ovens, 
but  further  it  was  found  that  when  drying  in  the  elec¬ 
tric  oven,  the  lime  on  the  wire  did  not  form  a  hard 
glaze  as  it  had  in  the  gas  ovens,  and  the  resultant  sav¬ 
ing  in  wear  of  drawing  dies,  together  with  the  increased 
production,  gave  a  lower  cost  per  ton  although  the  elec¬ 
tric  energy  cost  more  than  the  gas. 

Many  data  have  been  published  in  the  trade  journals 
during  the  past  few  years  relating  to  the  use  of  elec¬ 
tric  ovens  for  japan  baking;  the  repetition  of  some  of 
these  figfures  may  be  of  interest.  The  manufacturers 
of  automobiles  are  probably  the  largest  users  of  japan 
in  any  one  class  of  industry  and  they  are,  of  course, 
vitally  interested  in  such  factors  as  cost  of  manufactur¬ 
ing,  rate  of  production  and  quality  of  finish.  The 
Chandler  Motor  Company  found  electric  japanning 
ovens  operated  on  a  rate  of  9c  per  kw.  hr.  about  20 
per  cent  cheaper  than  ovens  using  natural  gas  at  30c 
per  thousand  cu.  ft. 

Tests  made  on  two  double  ovens,  one  gas  and  the 
other  electrically  heated,  showed  the  following  re¬ 
sults: — 

Parts  for  210  cars  were  baked  in  the  gas  oven  with 
18  per  cent  rejections — parts  for  498  cars  were  baked 
in  the  electric  oven  with  3  per  cent  rejections.  In 
other  words,  the  electric  oven  gave  over  twice  the  out¬ 
put  with  one-sixth  as  many  rejections. 

*Snb-CommittM  on  Industrial  HeatinK:  E.  J.  Cipperly,  chair¬ 
man;  W.  W.  Hicks,  R.  C.  Griflin.  T.  A.  Reed.  E.  A.  Wilcox,  C.  B. 
Merrick,  Harry  Kennedy.  C.  W.  Curtis,  F.  O.  Beviers. 


Among  other  automobile  companies  using  electric 
japan  ovens  such  as  Chevrolet,  Grant,  Peerless,  Jordan, 
Maxwell,  Packard  and  McCord,  the  rates  paid  for  elec¬ 
tric  energy  compared  as  follows  with  the  rate  of  gas 


available: — 

ELECTRICITY  GAS 

2.4  c  . 80c 

2.41c  . 35c 

1.49c  .  35c 

1.99c  . 35c 

2.2c  49-79C 

1.25c  plus  demand  .  59-79c 

1.26c  plus  demand  . 49-79c 


One  automobile  company  reported  baking  in  fifteen 
electric  ovens  in  9  hours,  the  same  number  of  automo¬ 
bile  bodies  as  were  baked  in  another  plant  in  twenty- 
four  gras  ovens  in  12  hours,  the  ovens  being  of  the  same 
size  in  both  cases.  Put  another  way,  135  electric  oven- 
hr.  equalled  the  productions  of  288  gas  oven-hr. 

A  foundry  company  installed  electric  equipment  in 
its  core  ovens  and  reduced  the  baking  time  one  to  three 
hours  under  that  required  with  gas  firing  at  350  degrees 
F.,  W’hich  was  the  highest  practical  baking  temperature 
with  gas  heating.  The  efficiency  obtained  with  these 
ovens  is  from  10.9  to  14.5  lbs.  of  green  cores  baked  per 
kw.-hr.  consumed.  In  one  week  using  four  ovens  108,730 
lb.  of  cores  were  baked  with  an  energy  consumption  of 
9,389  kw.-hr.  or  11.6  lb.  per  kw.-hr. 

Annealing  glass  X-ray  tubes  in  an  electric  lehr  re¬ 
sulted  in  a  20  per  cent  reduction  in  the  overall  cost  of 
production  as  compared  with  the  gas  heat  lehr.  This 
saving  is  equivalent  to  seventy-five  times  the  cost  of 
the  electric  pow’er  used. 

A  manufacturer  of  enameled  metal  ware,  who  had 
used  various  fuel  heated  furnaces  for  firing  vitreous 
enamel,  installed  an  electric  furnace  of  the  metallic  re¬ 
sistor  type  and  after  using  the  latter  for  several 
months,  the  superintendent  reported  as  follows: — 

“The  results  thus  far  obtained  have  been  highly  satisfactory 
particularly  with  regard  to  the  quality  of  the  output  and  the  speed 
with  which  the  furnace  can  be  brought  to  temperature.  The  elec¬ 
tric  furnace  can  be  brought  from  cold  to  1.700  degrees  F.  in  twelve 
hours.  A  coal  furnace  would  require  about  three  days,  an  oil  fur¬ 
nace  24  hours  and  a  gas  furnace  16  to  20  hours. 

“It  is  necessary  to  employ  an  expert  fireman  to  keep  the  tem¬ 
perature  at  1,700  degrees  F.  in  the  coal  furnace  and  at  times  wind 
and  atmospheric  conditions  ntake  it  impeesible.  But  the  most  ser¬ 
ious  difficulty  is  with  the  muffle  which  periodically  sags  and  breaks 
with  resultant  damage  and  loss  of  ware.  The  muffle  must  be  re¬ 
newed  at  intervals  of  two  to  twelve  months,  entailing  a  shut  down 
of  two  to  four  weeks.  Furthermore,  with  the  coal  furnace,  the  sul¬ 
phur  fumes  are  injurious  to  the  ware  and  frequently  cause  a  high 
percentage  of  seconds  or  job  lots.  The  same  drawbacks  are  experi¬ 
enced  with  oil  and  gas  furnaces.” 

Automobile  manufacturers  are  using  the  electric 
furnace  for  heat-treating  crank  shafts,  axles,  gears, 
drive  shafts,  springs,  wrist  pins,  connecting  rods,  and 
cam  shafts.  T^ey  have  found  that  ring  gears  passed 
through  the  electric  furnace  are  not  only  of  uniform 
hardness,  but  are  free  of  warpage,  such  as  is  experi¬ 
enced  with  fuel  heated  furnaces.  One  manufacturer  re¬ 
ports  he  has  never  had  occasion  to  use  his  straightening 
machines. 

Complete  data  are  not  available  but  it  is  estimated 
that  the  present  connected  load  of  industrial  heating 
devices  for  temperatures  up  to  2,000  degrees  F.  is 
400,000  kw. 

Equipment  is  suitable  for  heating  furnaces  operat¬ 
ing  at  temperatures  up  to  2,000  degrees  F.  The  prin¬ 
cipal  operations  which  are  performed  in  the  furnaces 
of  the  metallic  resistor  type  are  hardening,  tempering, 
annealing,  normalizing,  carbonizing  and  baking  vitreous 
or  porcelain  enamels.  Electric  furnaces  of  this  type  are 
being  used  for  annealing  brass,  copper,  aluminum,  steel 
castings  and  various  alloys  and  glass.  They  are  being 
used  for  heat  treating,  i.  e.,  hardening  and  tempering 
steel  articles  ranging  from  the  ribbcm  spring  which 
forms  the  motive  power  of  the  talking  machine  up  to 
gun  forgings  weighing  over  300,000  lb.  The  field  of 
heat  treating  is  very  broad,  practically  every  manufac¬ 
turer  who  produces  articles  containing  steel  parts  must 
have  equipment  for  heat  treating  the  latter. 

The  baking  of  vitreous  enamel  likewise  takes  in  a 
large  field  as  will  be  apparent  upon  considering  the 
large  number  of  articles  in  daily  use  which  have  an 
enamel  covering. 
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The  principal  operations  which  are  performed  in 
ovens  of  sheet  metal  construction  are  core  baking,  dry¬ 
ing,  enameling,  evaporating,  japanning,  roasting  and 
tempering.  Temperatures  used  for  this  class  of  work 
rarely  exceed  700  degrees  F, 

The  extent  and  rate  of  development  of  industrial 
electric  heating  will  depend  on  the  manufacturer  of  elec¬ 
tric  heating  equipment,  the  central  station  and  the 
local  heating  engineer.  Tlie  increasing  use  of  electricity 
for  industrial  heating  makes  it  necessary  that  the  men 
of  these  branches  of  the  electrical  industry  know  as 
much  about  the  apparatus  available  and  its  application 
as  they  know  about  motors  and  lamps,  which  constitute 
the  main  load  now  carried  by  the  central  station.  But 
it  has  been  predicted  by  men  of  foresight  that  the  in¬ 
dustrial  heating  load  will  in  a  short  time  exceed  that 
of  the  lighting  and  motor  load  combined.  Industrial 
executives  and  engineers  approached  on  the  subject  of 
electric  heating,  by  power  and  sales  engineers  properly 
informed,  will  eventually  think  in  terms  of  electric  heat 
instead  of  other  fuels  that  have  been  used  in  the  past 
with  all  their  disadvantages. 

The  industrial  heating  load  is  a  very  desirable  load 
for  central  stations,  and  these  companies  should  not 
overlook  the  possibilities  offered  and  should  have  men 
in  their  organizations  well  informed  on  this  subject. 

Electrically  Heated  Cooking  and 
Baking  Equipment 
By  P.  H.  BOOTH* 

IT  is  in  its  application  to  the  industries  that  elec¬ 
tricity  has  found  its  greatest  field.  One  of  the  more 
recent  devolpments  in  this  industrial  field  is  the 
utilization  of  electric  current  for  commercial  cooking 
and  baking.  Electricity,  in  an  industrial  sense,  is  some 
forty  years  old,  but  people  have  been  so  busy  applying 
it  to  illumination,  machinery  and  vehicles,  that  its  won¬ 
derful  capabilities  as  a  producer  of  heat  for  cooking  and 
baking  have  only  been  recognized  during  the  last  eight 
or  ten  years.  The  development  in  applying  electric 
heat  to  what  is  known  as  heavy  duty  kitchen  and  baking 
equipment  has  naturally  made  the  greatest  progress 
where  the  energy  charges  are  such  that  this  applica¬ 
tion  is  practical  and  economical  from  the  user’s  stand¬ 
point. 

The  Pacific  Coast  states,  especially  the  State  of  Cal¬ 
ifornia,  has  enjoyed  a  very  low  electric  energy  rate  for 
a  number  of  years,  due  to  its  tremendous  hydro-electric 
power  development.  California,  for  instance,  shows  ap¬ 
proximately  50  per  cent  of  its  industry  electrified  and 
the  saturation  increasing  rapidly  every  year.  Here  we 
find  the  electric  bread  baking  oven,  the  electric  heavy 
duty  range  and  many  other  items  in  commercial  cook¬ 
ing  equipment  fast  superseding  fuel  and  gas  types  of 
equipment.  These  installations  always  breed  success 
and  satisfaction  wherever  placed  and  the  users  are  al¬ 
ways  hearty  endorsers  of  their  equipment.  There  are 
so  many  advantages  and  compensating  factors  enter¬ 
ing  into  the  use  of  the  electrically  heated  equipment 
that  every  day  the  user  discovers  some  new  saving, 
some  improved  working  condition  for  his  plant  where 
electricity  has  solved  the  problem  to  make  his  bake  shop 
or  kitchen  the  last  word  in  modem  progress  and  devel¬ 
opment. 

The  electric  heavy  duty  equipment  allows  the  utili¬ 
zation  of  space  heretofore  not  adequate  for  gas  or  fuel 
type  equipment.  The  electrically  heated  units  can  be 
placed  in  any  part  of  the  building  from  the  basement 
to  the  top  story  or  in  any  remote  interior  location  with¬ 
out  disastrous  effects  to  other  parts  of  the  building. 
There  are  no  soot  or  grease  deposits  resultant  from 
electric  cooking.  Electric  cooking  means  a  clean  kitchen 
with  pure  air  and  healthy  working  conditions  with  only 
a  limited  amount  of  ventilation.  Smoke  flues  and  extra 
vents  can  be  eliminated  in  new  construction.  Fuel  stor¬ 
age  is  done  away  with.  'Fhere  is  no  firing  or  removing 
of  ashes — consequently,  less  dirt  and  dust  so  prevalent 
wth  fuel  type  equipments  There  are  no  explosions  with 
the  electrically  heated  units  and  fire  hazard  is  greatly 
reduced.  Insurance  rates  can  be  reduced  eight  per  cent 
for  the  entire  building  where  all  electrical  equipment  is 
installed. 
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Next  in  importance  in  laying  out  or  planning  of  the 
kitchen  or  bake  shop,  we  find  the  utilization  of  floor 
space  a  most  important  factor  on  account  of  our  rapid¬ 
ly  increasing  construction  costs  and  here  is  where  the 
electric  equipment  saves  the  user  a  very  appreciable 
amount.  Electric  equipment  has  greater  capacity  per 
square  foot  of  floor  space  used  than  any  other  type  of 
equipment.  We  know  that  on  one  line  of  electric  bake 
oven  equipment,  which  is  so  successfully  used  in  this 
field,  that  the  capacity  per  hour  runs  approximately  50 
per  cent  higher  than  the  same  rating  of  gas  and  coal 
equipment  which  the  electric  replaced. 

To  the  user  of  electrical  equipment  there  are  many 
compensating  factors  which  can  be  measured  in*  a  dol¬ 
lars  and  cents  way  and  which  are  of  the  utmost  im¬ 
portance.  One  of  the  most  important  factors  is  the  sav¬ 
ing  in  shrinkage  in  products  baked  electrically.  It  has 
been  proved  that  %  of  an  ounce  of  dough  is  saved  in 
baking  one  pound  loaves  of  bread  in  a  certain  multiple 
deck  type  electric  oven.  All  products  baked  electrically 
show  a  proportionate  saving  in  shrinkage.  Another  im¬ 
portant  ph^e  of  the  electric  baking  is  less  spoilage  and 
the  freshness  retained  in  baked  products  for  a  longer 
period  of  time.  Electric  baking  is  always  uniform,  pro¬ 
ducing  100  per  cent  salable  products  at  the  top  price. 

In  the  electric  heavy  duty  range  we  find  the  great¬ 
est  improvement  over  any  fuel  type  equipment  through 
the  development  of  cast-in  helical  core  hotplate  units 
for  the  cooking  top.  Here  we  find  the  demands  of  the 
most  exacting  chef  met  in  a  superior  manner.  This 
range  cooking  top  is  divided  into  four  sections  of  four 
hotplates  independently  controlled  with  three  heat 
switches  for  each  plate.  Each  hotplate  section  can  be 
readily  heated  to  the  hot  spot  temperature  without 
heating  the  entire  range.  The  helical  core  cast-in  unit 
being  the  only  unit  which  withstands  the  heavy  duty 
service  in  a  hotel  kitchen — never  warps  or  cracks.  There 
is  no  distortion  after  heating  to  the  hot  spot  tempera¬ 
ture  and  quickly  going  to  a  low  simmering  temperature. 

This  means  an  always  level  cooking  top  and  increased 
efficiency  for  all  surface  cooking  operations.  It  means 
that  the  chef  can  make  his  kitchen  pay.  It  has  solved 
the  problem  for  the  management  in  this  respect. 

The  more  important  advantages  cited  by  the  users 
of  electrically  heated  apparatus  in  general,  compare 
favorably  with  those  cited  below  and  which  are  claimed 
for  the  electrical  equipment: 

1 —  Better  and  more  uniform  quality  of  product 

2 —  Saving  by  less  shrinkaKe 

3 —  Goods  baked  electrically  retain  their  freshness  for  a  longer 
period,  thereby  reducing  losses  due  to  stale  product 

4 —  Saves  ^  to  ^  the  floor  spare  required  for  fuel  fired  oven. 

5 —  EHiminates  the  often  difficult  and  expensive  problem  of  a 
furnace  chimney 

6—  -No  labor  to  handle  fuel  or  ashes 

7 —  Eliminates  constant  provision  for  fuel 

8 —  No  dirt  or  dust  from  fuel 

9 —  Can  be  installed  on  any  floor  of  a  building  without  bring¬ 
ing  up  the  fuel  handling  problem 

10 —  More  uniform  deck  temperature 

11 —  More  accurate  and  flexible  control  of  temi>erature 

12 —  A  reduction  in  most  cases  in  insurance  rates  can  be  ob¬ 
tained  for  entire  buildings  in  which  complete  electric 
heating  apparatus  is  used  instead  of  fuel  fired  apparatus. 

-Architects  and  builders  particularly  favor  this  later 
development  in  applying  electric  current  to  cooking  and 
baking  equipment  as  it  materially  assists  them  in  their 
layouts  and  floor  plans.  There  are  a  great  many  places 
where  ordinances  will  not  allow  gas  equipment  to  be 
used.  Electricity  has  also  solved  this  problem. 

Where  once  usetl  the  electric  heavy  duty  equipment 
is  always  favorably  endorsed.  The  user  knows  that  it 
ha.s  a  great  deal  to  do  with  the  success  of  his  hotel, 
restaurant  or  bake  shop.  It  means  the  highest  class 
cooking  and  baking  for  his  establishment.  Properly 
cooked  food  and  properly  baked  products  mean  satis¬ 
fied  patrons.  This  news  travels  fast  and  is  the  best 
advertising  a  man  can  buy — the  word  of  mouth  adver¬ 
tising  from  pleased  patrons.  Poorly  prepared  food  has 
just  the  opposite  effect  and  creates  a  reputation  hard 
to  live  dowTi.  That  is  why  we  can  point  to  the  users 
of  electrically  heated  heavy  duty  equipment  as  being 
successful  business  men.  There  are  no  failures  among 
them. 

Architects  and  builders  should  profit  by  the  exper¬ 
iences  obtained  where  the  electric  equipment  has  been 
put  to  use  and  has  so  ideally  served  the  hotel,  restaur¬ 
ant  or  baker,  the  hospital,  the  .school  and  the  public  in¬ 
stitution.  We  are  all  interested  in  successful  enterpri.se 
and  there  are  no  bounds  to  the  wide  diversity  of  the  use 
of  electric  energy. 
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The  Sale  and  Application  of  Electric 
Water  Heaters 


By  J.  M.  MORRIS* 


This  year  is  the  first  in  which  a  separate  sub¬ 
committee  on  electric  water  heating  has  functioned. 
Unfortunately  it  was  not  possible  for  the  com¬ 
mittee  to  meet  frequently  enough  to  accomplish  re¬ 
sults  that  would  otherwise  have  accrued  from  a  more 
detailed  study  of  this  subject.  Certain  subjects,  how¬ 
ever,  were  discussed  at  the  meetings  which  have  general 
interest  and  which  are  contained  in  the  following  re¬ 
port. 

Method  of  Increasing  the  Sales  of  Electric 
Water  Heaters 

It  was  felt  by  the  committee  that  at  the  outset  of 
the  study  under  this  heading  it  would  be  advi.sable  to 
analyze  the  users  of  water  heaters,  grouping  them  ac¬ 
cording  to  certain  classifications  as  follows: — 

a.  Domestic  Application.  This  to  include  application  of  electric 
water  heaters  for  residences. 

b.  Group  Domestic  Application.  This  to  include  application  of 
electric  water  heaters  to  apartment  house  installations,  bunt^low 
courts,  etc. 

c.  Commercial  Application.  This  to  include  the  application  of 
electric  water  heaters  to  restaurants,  film  companies,  barber  shops, 
soda  fountains,  physicians,  beauty  parlors,  etc. 

d.  Industrial  ApplicatiDn.  This  to  include  the  application  of 
electric  water  heaters  to  manufacturing  plants  of  all  kinds. 

Commenting  on  the  cla.ssifications  mentioned  above 
the  following  facts  are  of  interest.  Considering  the 
matter  of  domestic  application  for  electric  water  heat¬ 
ers,  the  aspect  of  this  phase  of  the  business  has  re¬ 
mained,  as  in  the  past,  the  most  important  application 
for  electric  water  heaters.  During  the  year  just  com¬ 
pleted  numerous  central  stations  carried  on  active  cam¬ 
paigns  among  their  customers,  pointing  out  to  them  the 
advantages  of  electric  water  heating,  and  these  cam¬ 
paigns  resulted  in  considerable  success.  The  point  to  be 
remembered  in  this  connection  is  that,  although  the  de¬ 
mand  for  electric  water  heaters  on  the  part  of  the  pub¬ 
lic  is  increa-sing,  due  to  the  increased  use  of  these  de¬ 
vices,  nevertheless  there  is  still  considerable  missionary 
work  which  must  be  carried  on  continuously  toward  in¬ 
creasing  the  popularity  of  electric  water  heater.s. 

Under  the  heading  of  “Group  Domestic  Applica¬ 
tion,”  a  number  of  very  large  installations  were  made 
during  the  last  year.  One  of  these  installations  in¬ 
volved  a  total  of  seventy-six  automatic  heaters  installed 
in  a  group  of  flat  buildings  in  the  city  of  Los  Angeles. 

Under  the  heading  of  “Commercial  Application,” 
there  continues  to  be  a  demand  for  numerous  special 
applications  of  electric  water  heaters  in  connection  with 
restaurants,  barl^r  shops,  etc..  These  various  applica¬ 
tions  would  be  too  numerous  to  list  in  this  report.  A 
large  number  of  these  applications  involve  specially  de¬ 
signed  heaters. 

In  connection  with  “Industrial  Application,”  we  are 
not  aware  of  any  particular  large  application  to  include 
in  this  report. 

Merchandising  Channels. 

Concerning  methods  of  increasing  the  sale  of  elec¬ 
tric  water  heaters,  a  study  of  the  merchandising  chan¬ 
nels  through  which  water  heaters  are  being  sold  today 
would  indicate  that  these  channels  are  as  follows  named 
in  order  of  their  importance  under  present  conditions  in 
the  State  of  California. 

1 — Central  utatlons. 

2 — Electric  dealers. 

S — Apartment  hou.ses. 

4  —  Industrial  applications,  including  mines,  industrial  plants, 

etc. 

6--  Plumbers. 

Distribution  from  the  manufacturers  through  these 
various  sources  may  be  through  a  jobbing  house  or  not, 
depending  upon  conditions. 

As  a  first  recommendation  it  is  suggested- that  the' 
list  of  distributing  agencies  mentioned  a^vb^  be  studied 
over  and  that  it  be  determined  whetl^er  Uiia  list 
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covers  the  situation  or  whether  other  means  of  distri¬ 
bution  should  be  developed.  It  was  suggested  that  the 
water  heating  and  range  committee  give  some  thought 
to  this  subject  along  the  lines  of  determining  whether 
the  electric  industry  is  properly  set  up  to  develop  the 
various  lines  of  distribution  as  mentioned  above.  In 
certain  territories  today  some  of  the  above  agencies  are 
functioning  to  the  exclusion  of  others.  In  connection 
with  this  situation  it  is  suggested  that  it  would  prob¬ 
ably  be  a  very  good  thing  for  the  electric  industry  if  the 
situation  were  so  handled  that  all  of  the  above  agencies 
would  be  gfiven  an  opportunity  to  function  in  all  of  the 
territory  involved.  This  means  proper  consideration  of 
the  price  situation  and  proper  education  of  the  channels 
involved. 

The  interest  taken  in  this  problem  by  the  various 
agencies  mentioned  above  should  be  stimulated  by 
pointing  out  what  the  proper  development  of  this  field 
means  to  them  in  their  business.  The  central  stations 
realize  in  a  general  way  that  the  income  from  electric 
water  heating  is,  usually  speaking,  extremely  profitable. 
In  this  connection  specific  attention  is  called  to  a  report 
of  a  survey  made  in  the  Pacific  Northwest  which  survey 
was  carried  on  by  the  Journal  of  Electricity  and  which 
appears  in  the  October  first  issue  of  that  paper,  (1923). 
The  following  quotation  is  taken  from  that  report: — 

“In  the  case  of  revenue  per  kw.  yr.  it  has  been  demonstrated 
by  many  western  central  stations  that  $9.50  is  a  fair  average  an¬ 
nual  return  to  expect  from  each  kilowatt  of  ranire  load  installed. 
This  load  occurrinK  at  off-peak  periods,  in  the  main,  serves  to  fill 
in  load  valleys  and  to  stabilize  system  load  factors.  In  the  case 
of  water  heators  the  averaxe  annual  return  per  kilowatt  has  been 
double  that  of  a  ranxe.  These  two  facts  prove  that  here  is  a  type 
of  load  which  cannot  be  overlooked.” 

In  order  for  the  other  agencies  to  be  interested  there 
must  be  a  reasonable  profit  in  it  for  them.  Theoretical¬ 
ly  speaking,  this  profit  should  be  in  accordance  with  the 
amount  of  work  or  sales  effort  put  forth  by  the  agen¬ 
cies  in  question  on  electric  water  heaters.  TTiis  subject 
is  one  which  the  industry  will  have  to  work  out  and 
which  to  some  extent  local  conditions  will  influence. 

Under  the  general  heading  of  “Merchandising”  it  is 
recommended  that  an  effort  be  maJe  to  bring  electric 
water  heaters  more  forcibly  to  the  mind  of  the  public 
by  proper  display.  This  can  be  done  by  means  of  dis¬ 
play  cards  or  preferably  attractive  water  heaters  dis¬ 
played  on  the  sales  floor.  This  should  be  done  particu¬ 
larly  in  those  territories  where  conditions  point  to  the 
possibility  of  building  up  a  good  business  in  the  sale  of 
electric  water  heaters.  This  idea,  although  not  a  new 
one  to  the  industry  in  the  sale  of  electric  water  heaters, 
is  merely  named  as  one  which  could  be  very  much  furth¬ 
er  developed  than  is  the  case  at  the  present  time. 

Technical  Data. 

It  was  thought  by  the  committee  that  in  addition  to 
reporting  on  the  sales  situation  this  committee  should 
also  carry  on  a  study  along  the  lines  of  preparing  some 
useful  information  to  the  industry  on  the  proper  appli¬ 
cation  of  electric  water  heaters  to  various  installations. 
This  subject  is  a  large  one  to  cover  in  this  report.  It 
was  thought,  however,  that  it  would  be  helpful  to  de¬ 
fine  briefly  the  various  types  of  electric  water  heaters. 
With  these  definitions  in  mind  it  could  be  the  work  of  a 
future  committee  to  prepare  a  tabulation  indicating  the 
various  types  of  heaters  as  .particularly  applicable  to 
certain  specified  conditions. 

Concerning  the  matter  of  heater  control,  th«re  are 
two  general  classifications  recognized  by  the  trade  to¬ 
day,  namely,  the  automatic  type  and  the  non-automatic 
type.  The  automatic  heater  may  be  full  automatic  in 
that  the  temperature  of  the  water  i*'controHed  by  a 
heat  controlled  device,  or  thermostat,' which  automatic¬ 
ally  maintains  < the  water  at  a  certain  temperature;  or 
it  nriay  be  of  the  protected  type,  in  that  a  heat  controlled 
device  is  furnished  which  automatically  disconnects  the 
heater  from  the  line  under  abnormal  conditions.  The 
operation  of  the  non-automatic  reater  is  controlled  en¬ 
tirely  by  hand. 
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In  connection  with  these  divisions  there  are  two 
further  divisions  known  to  the  trade  as  circulating  heat¬ 
ers  and  insert  heaters.  Circulation  heaters  are  mounted 
as  a  unit  exteraal  to  the  tank  containing  the  liquid  to 
be  heated  and  heat  the  liquid  by  drawing  the  cold  liquid 
from  the  bottom  and  delivering  hot  liquid  to  the  top  of 
the  tank.  Insert  heaters  are  heaters  designed  to  be  ap¬ 
plied  directly  in  the  tank  or  container.  Another  type 
which  has  come  into  use  in  some  localities  is  known  as 
the  strap-on  type  which  is  de.signed  to  be  strapped  on 
the  outside  of  the  tank.  In  addition  to  these  types 
there  is  a  type  known  to  the  trade  as  the  faucet  type; 
a  device  applied  directly  to  the  faucet  from  which  hot 
water  is  to  be  drawn. 

It  was  not  pos.sible  for  the  committee  to  go  into  a 
detailed  study  of  the  various  applications  and  uses  of 
the  different  types  mentioned  above  so  it  will  not  be 
attempted  to  cover  this  phase  of  the  situation  in  this 
report.  As  stated  above  this  could  be  profitably  carried 
on  by  a  subsequent  committee. 

Electric  Water  Heaters  in  Residences. 

Continuous  hot  water  service  once  enjoyed  at  reas¬ 
onable  cost  becomes  one  of  the  most  indispen.sable  con¬ 
veniences  of  the  modem  home.  A  dependable  automatic 
electric  water  heater  renders  a  service  superior  to  that 
supplied  by  the  fuel  heater  both  as  to  constancy  of  tem¬ 
perature  and  greater  amount  of  hot  water  available  in¬ 
stantly.  It  seems  to  be  agreed  in  the  industry  that  the 
A’ater  heater  has  helped  to  increase  the  revenue  from 
electric  cooking  consumers  with  little  if  any  additional 
transformer  capacity.  It  is  a  well  established  fact  that 
an  automatic  water  heater  of  a  relatively  small  capacity 
connected  to  well  insulated  boiler  will  supply  perfect 
hot  water  sendee  and  show  better  load  characteristics 
than  any  other  class  of  domestic  load.  However,  with 
the  exception  of  a  very  few  central  stations  the  electric 
water  heater  operates  on  the  cooking  rate  with  the  re¬ 
sult  that  the  average  consumer  who  would  prefer  to 
keep  the  water  hot  using  400  to  1,000  kw.-hr.  a  month 
installs  a  relatively  large  water  heater  and  heats  water 
intermittently  using  only  150  to  300  kw.-hr.,  thereby 
keeping  his  bill  within  his  budget  at  a  loss  to  the  power 
company  of  the  revenue  on  250  to  600  kw.-hr.  a  month 
to  say  nothing  of  the  less  favorable  load  characteristics. 

The  data  secured  from  a  number  of  typical  instal¬ 
lations  indicated  that  most  of  the  consumers  who  have 
an  electric  range  and  an  electric  water  heater  keep  the 
water  hot  continuously  where  the  rate  is  1.6c  or  Ihiic 
for  the  purpose  and  consume  an  average  of  about  500 
kw.-hr.  per  month  using  heaters  smaller  than  3  kw'. 
Where  the  water  heater  operates  on  a  rate  of  2c  or  more 
most  of  the  consumers  heat  water  only  as  required,  us¬ 
ing  relatively  large  heaters  for  the  purpose  and  only 
the  unusual  consumer  maintains  continuous  hot  water 
service. 

Consumers  maintaining  continuous  hot  water  ser¬ 
vice  state  that  electricity  at  2c  per  kw.-hr.  costs  about 
33  1-3  per  cent  to  50  per  cent  more  than  gas  costs  at 
90c  per  thousand  cu.  ft.  Apparently  the  l^c  block 
of  the  cooking  rate,  with  due  regard  to  heater  capaci¬ 
ties  and  boiler  insulation,  can  be  depended  on  to  dou¬ 
ble  the  revenue  being  received  from  the  average  electric 
cooking  consumer  without  adding  transformer  capacity. 

Electric  Water  Heaters  in  Apartment  Houses 

The  application  of  standard  power  schedules  to 
water  heating  in  apartment  houses,  particularly  block 
rates  based  on  the  demand,  has  served  to  emphasize  the 
relatively  large  revenue  per  kilowatt  of  connected  load 
that  can  be  earned  if  due  care  is  used  in  designing  the 
system  so  that  the  relationship  between  water  storage 
and  heater  capacity  is  correct.  In  one  apartment  house 
of  fifteen  apartments  a  central  tank  with  two  6  kw. 
automatic  water  heaters  uses  over  7,500  kw.-hr.  per 
month  and  earns  a  revenue  of  more  than  $100  per  year 
for  each  kw.  connected. 

Following  are  the  committee’s  recommendations: 

(1)  An  electric  water  heater  should  be  sold  with 
every  electric  range. 

(2)  That  water  heaters  with  automatic  control  be 
recommended  in  every  case.  Where  continuous  hot  water 
is  to  be  maintained  the  thermostat  functions  to  cut  off 
the  current  when  the  contents  of  the  tank  have  been 
heated  to  the  desired  temperature;  where  water  is  heat¬ 
ed  only  as  required  or  intermittently,  the  thermostat 


.serv’es  as  a  safety  factor,  turning  off  the  heater  in  case 
it  is  forgotten. 

(3)  ’rhat  2  or  3  inches  of  good  insulating  boiler 
cover  should  be  used  and  all  the  hot  water  pipes  should 
be  covered  including  the  pipe  between  the  heater  and 
the  tank. 

(4)  That  a  “U”  trap  be  used  at  the  top  of  the  tank 
in  the  hot  water  line  to  keep  the  water  from  creeping 
up  into  the  vertical  lines  and  wasting  heat. 


The  Promotion  of  Electric 
Range  Sales 
By  P.  H.  BOOTH* 

The  reports  on  electric  water  heating  and  commer¬ 
cial  application  of  electric  cooking  equipment  to 
hotels  and  restaurants  are  covered  this  year  in  sepa¬ 
rate  papers,  but  the  committee  did  not  feel  it  advisable 
or  opportune  at  this  time  to  undertake  a  lengthy  dis¬ 
cussion  on  the  electric  range  business. 

A  great  deal  has  been  said  and  many  profitable  dis¬ 
cussions  have  been  had  in  the  past  in  connection  with 
electric  ranges  so  that  the  committee  felt  the  subject 
has  been  so  thoroughly  covered  that  it  would  hardly  be 
possible  to  add  a  great  deal  of  value  as  the  results  of 
the  past  year’s  additional  experiences  in  the  electric 
range  w'ork.  The  committee  held  three  meetings  during 
the  year,  one  in  Los  Angeles  on  Oct.  9,  one  in  Fresno  on 
Oct.  21  and  22,  and  one  at  Del  Monte  on  Jan.  25  and 
26.  At  these  meetings  the  subject  was  covered  in  a 
very  careful  and  thorough  way  from  all  its  angles  and 
a  definite  program  formulated  for  the  conclusion  of 
the  work  of  the  committee  and  the  presentation  of  a  re¬ 
port  on  the  electric  range  business.  However,  as  the 
investigations  proceeded,  in  our  efforts  to  collect  the 
required  data  outlined  by  the  committee  as  being  neces¬ 
sary  and  useful  in  the  formation  of  the  annual  report,  it 
was  evident  that  the  w'ork  of  the  range  committee  w'as 
duplicating  in  a  small  way  the  work  of  the  national 
committee  being  carried  on  in  a  much  larger  and  com¬ 
prehensive  form.  All  of  the  member  companies  on  the 
Pacific  Coast  were  being  asked  to  supply  the  same  in¬ 
formation  to  the  national  committee  that  we  would  have 
required  for  our  report.  Realizing  that  the  report  of 
the  national  committee  would  be  ready  for  presenta¬ 
tion  in  advance  of  the  meeting  of  this  association,  it, 
therefore,  seemed  advisable  that  we  should  not  dupli¬ 
cate  the  work  of  the  national  committee,  and  we  recom¬ 
mend,  therefore,  that  the  individual  members  of  this 
association  study  most  carefully  and  deliberately  the 
report  of  the  Committee  on  Electric  Ranges  of  the  na¬ 
tional  association. 

This  report  of  the  national  association  is  divided  into 
two  parts,  the  first,  a  study  of  the  value  of  the  electric 
range  load  to  the  central  station.  The  research  work 
in  connection  with  this  subject  is  being  done  coopera¬ 
tively  by  the  national  association  and  the  central  sta¬ 
tion  and  others  interested,  and  the  Northwest  Geo¬ 
graphic  Section  of  the  national  association.  The  other 
phase  of  the  work  of  the  national  committee  is  the 
popularizing  and  .selling  of  electric  ranges.  This  sub¬ 
ject  is  divided  into  six  sections  as  follows: 

(1)  Engrineerins:  data  manual 

(2)  Sales  management  manual 

(3)  Advertising  manual 

(4)  Retail  demonstrations  and  sales  manual 

(5)  Water  heating  manual 

(6)  Servicing  manual 

These  manuals  are  being  prepared  by  the  Society 
for  Electrical  Development  in  cooperation  with  the  na¬ 
tional  association.  These  six  subjects  will  be  handled 
in  manual  form  and  will  cover  approximately  the  fol¬ 
lowing: 

1.  Engineering  data  manual :  giving  transformer  sizes,  meter 
sizes,  copper,  and  all  information  relative  to  the  distribution  and 
physical  connection  of  the  range  to  the  supply  circuits. 

2.  Sales  management  manual ;  to  include  methods  of  analyzing 
field,  policies  in  regard  to  selling  prices,  installation  charges,  time 
payments,  specialty  sales  efforts,  campaigns,  premiums,  sales  stim¬ 
ulation,  examples  of  actual  campaigns. 
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3.  Advertising  manual ;  to  give  the  basic,  underlyinir  princi¬ 
ples  of  a  well  rounded  out  advertisini;  campaign,  what  can  be  ac¬ 
complished  by  various  advertisinn  media,  liberally  illustrated  with 
a  concrete  example  of  successful  advertising, 

4.  Retail  sales  and  demonstrators'  manual ;  a  manual  showing 
the  most  effective  methods  and  sales  talk  to  be  used  by  retail  sales 
force  in  making  sales  to  ultimate  consumer  and  showing  the  meth¬ 
ods  to  be  employed  by  denmnstrators  both  to  prospective  customers 
as  well  as  to  purchasers  after  the  range  is  install^  in  the  home. 

G,  Service  manual ;  a  manual  giving  information,  ideas  and  sug¬ 
gestions  regarding  the  proper  organization  of  range  service  depart¬ 
ment  including  suggest^  records  and  stock  to  adequately  serve  cus¬ 
tomers. 

6.  Water  heating  manual ;  a  manual  giving  comprehensive  data 
regarding  operation  and  installation,  and  desii^ility  of  water  heat¬ 
er  business,  methods  of  promoting  busii^ess,  calculating  installa¬ 
tion.  and  data  regarding  the  advantages  of  high  and  low  water 
heaters. 

It  has  been  decided  by  the  National  Committee  to  defer  the 
publication  of  the  engineering  data  manual  until  after  the  conclu¬ 
sion  of  the  investigations  and  surveys  now  in  progress  by  the 
Northwest  Geographic  Section  when  more  complete  data  will  ^ 
available. 

Quite  aside  from  the  work  that  the  national  asso¬ 
ciation  is  doing  and  which  the  committee  felt  would  be 
duplicated  by  our  efforts  in  this  territory,  the  electric 
range  business  during  the  year  1923,  made  very  definite 
progress  in  the  territory  covered  by  this  association. 
There  were  approximately  7000  electric  ranges  sold  in 
the  California  territory,  which  is  practically  double  the 
amount  sold  in  1922,  and  this  result  was  accomplished 


by  effective  publicity  through  the  consumer  coupled 
with  aggressive  work  on  the  part  of  the  dealers  and 
central  stations  in  the  sale  and  installation  and  the 
demonstration  of  these  ranges.  Practically  all  the  in¬ 
stallations  for  these  ranges  were  made  by  the  dealers 
as  was  a  large  number  of  the  sales,  indicating  that  as 
the  range  business  develops  and  the  ranges  become 
more  known  and  resultingly  more  popular  with  the 
general  public  an  increasingly  larger  volume  of  rangfe 
business  will  naturally  be  done  by  the  dejalers  as  they 
are  the  logical  distributors  of  merchandise.  It  is  very 
evi<lent,  however,  that  in  the  present  status  of  the  range 
business,  the  missionary  work  and  the  responsibility  for 
overcoming  the  sales  resistance  on  the  part  of  the 
general  public  must  rest  largely  with  the  central  sta¬ 
tion. 

Summarizing  the  above,  therefore,  it  is  the  commit¬ 
tee’s  belief  that  manuals  and  other  knowledge  available 
in  pamphlets  or  book  form  will  not  sell  electric  ranges. 
It  takes  hard  work  and  resourceful  salesmanship  to  ac¬ 
complish  the  desired  result.  Also  the  value  of  the  elec¬ 
tric  range  as  a  builder  of  satisfactory  public  relations 
should  not  be  overlooked  and  the  public  can  be  sold  the 
electric  range  idea  in  a  more  thorough  way  only  when 
those  in  the  industry  themselves  are  alert  to  the  value 
and  the  advantages  of  electric  ranges  by  personal  use 
in  their  own  homes. 


Commercial  and  Domestic  Air  Heating 

By  G.  L.  STANNARD* 


The  principles  of  operation  of  the  various  types  of 
electric  heaters  overlap  to  some  extent  but  in  order 
to  avoid  confusion  these  classes  should  be  desig¬ 
nated  by  di.stinctive  names.  These  names,  if  standard¬ 
ized  by  the  trade,  would  become  familiar  to  the  public 
and  lead  to  a  better  understanding  of  electrical  heat¬ 
ing  apparatus.  In  the  interest  of  simplification  we 
recommend  that  the  following  terms  be  used  when  de¬ 
scribing  types  of  electric  air  heaters: — 

1.  Reflector  heaters 

2.  Radiant  heaters 
8.  Convection  heaters 
4.  Radiant-convection  heaters 
6.  Indirect  heaters 
6.  Central  system  heaters 

Reflector  heaters.  This  type  of  heater  usually  operates  at  a 
hlirh  temperature  irivinir  off  radiant  rays  which  are  concentrated  in 
one  direction  by  means  of  a  reflector.  They  are  usually  built  in 
smaller  sizes  and  are  not  suitable  for  general  heating. 

Radiant  heaters  are  similar  to  the  reflector  type  heaters  but 
instead  of  the  rays  beinfr  concentrated  in  one  direction  they  are  al¬ 
lowed  to  spread,  thus  allowing  a  greater  heating  radius. 

Convection  heaters  are  those  in  which  all  the  heat  is  absorbed 
by  the  air  coming  in  contact  with  the  heating  elements,  heating 
the  room  by  means  of  the  circulation  of  warm  air  rather  than  di¬ 
recting,  the  heat  on  objects  in  the  room.  This  type  of  heating  will 
more  uniformly  heat  every  part  of  the  room. 

Radiant-convection  heaters  are  a  combination  of  the  radiant  and 
convection  types.  The  air  in  the  room  is  uniformly  heated  by 
means  of  the  movement  of  hot  air  with  the  slight  amount  of  radiant 
heat. 
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Indirect  heaters  are  those  in  which  the  electrical  energy  is 
used  to  heat  some  substance  which  in  turn  transmits  its  heat  to 
the  surrounding  air  by  means  of  radiation  and  convection.  I^ese 
heaters  are  generally  of  the  electric  steam-radiator  type. 

Central  system  heaters  are  those  in  which  electricity  is  used 
in  the  central  plant  for  heating  air  which  is  transmitted  into  the 
room  through  ducts  or  by  some  substance  which  is  carried  through 
the  room  in  pi|ies  which  in  turn  heats  the  air  in  the  room. 

Size  of  Heaters 

Great  care  should  be  taken  in  order  to  calculate  the 
proper  .size  of  heater  required  for  a  certain  room.  This 
cannot  be  accomplished  by  guess  as  to  a  certain  ca¬ 
pacity  for  a  certain  volume  as  this  can  vary  from  % 
watt  per  cu.  ft.  to  3^4  watts  per  cu.  ft.  according  to  the 
size  of  room  and  radiation  losses.  A  heater  which  is 
too  small  for  properly  heating  the  room  only  makes 
a  dissatisfied  customer  to  the  detriment  of  electric 
heating  in  general.  The  points  to  be  considered  in  the 
heating  of  any  room  are  as  follows: — 

1.  Area  of  glass 

2.  Area,  construction  and  exposure  of  outside  walls 

3.  Area  and  construction  of  inside  walis  and  nature  of  the 
adjoining  room 

4.  Area  and  construction  of  floor,  also  a  thorough  understand¬ 
ing  of  the  conditions  under  the  floor 

5.  Area  and  construction  of  ceiling  and  whether  with  floor 
above  or  open  attic. 

6.  Volume  of  air  in  room 

7.  Number  of  air  changes  i)er  hour 

The  various  manufacturers  of  electric  heaters  usual¬ 
ly  supply  data  for  the  calculation  of  heater  sizes  which 
should  he  carefully  followed. 


WATTS  LOST  BY  RADIATION  PER  SQUARE  FOOT  SURFACE  FOR  DIFFERENCE  IN  DEGREES 
FAHRENHEIT  BETWEEN  OUTSIDE  AND  ROOM  TEMPERATURE. 
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Heat  Lost  by  Radiation 

The  accompanying  table  taken  from  the  best  author¬ 
ities  gives  the  watts  lost  per  square  foot  of  surface  for 
differences  in  temperature  in  degrees  Fahrenheit  be¬ 
tween  outside  and  room  temperature. 

In  order  to  calculate  the  volume  of  air,  multiply  the  volume  of 
the  room  by  the  number  of  air  changes  required  per  hour. 

Due  to  the  impossibility  of  accurately  determining  the  exact 
heating  requirements  of  any  building  on  account  of  the  variation 
in  construction,  great  care  should  be  taken  to  study  all  conditions 
and  to  allow  adequate  safety  factors.  The  following  co-efficients 
must  always  be  taken  into  consideration. 

For  sides  exposed  to  winds  add  10  per  cent  to  25  per  cent  radi¬ 
ation  losses. 

For  buildings  heated  intermittently  with  long  intervals  of  non¬ 
heating  add  10  per  cent  to  26  per  cent. 

FOR  EXAMPLE: — Suppose  a  room  16  ft.  x  26  ft.  with  9  ft. 
ceiling,  two  outside  walls,  plastered  and  sided,  single  glass  area  80 
sq.  ft.  wood  floor,  plastered  ceiling,  no  floor  above,  one  change  of 
air  required  per  hour,  required  to  raise  the  temperature  from  40 
deg.  F.  outside  to  70  deg.  F.  inside  and  having  a  temperature  dif¬ 
ference  of  20  deg.  F.  between  adjoining  rooms.  Refer  to  table 
column  30  deg.  F.  temperature  difference. 


Area  Watts  lost  i>er  sq.  ft.  Total  watts  lost 

Glass  80  sq.  ft.  X  9  720 

Outside  walls  (16x26)  9  80  x  3.9  1,092 

Inside  walls  (16x26)  9  x  2.0  720 

Floor  (16x26)  x  .76  281 

Ceiling  f  16x26)  x  .3  1,126 

Air  (15x26x9)  x  16.2  646 

Total  watts  lost . . .  4,483 


Position  of  Heater 

This  matter  should  be  given  careful  consideration. 
The  proper  position  of  heaters  which  circulate  the  air 
in  the  room  is  usually  found  to  be  directly  in  front  of 
the  windows  so  as  to  move  the  air  from  the  window  and 
not  towards  the  cold  glass  which  radiates  the  heat 
rapidly.  The  proper  position,  however,  has  to  be  sacri¬ 
ficed  very  often  due  to  the  architectural  design  of  the 
room,  the  draping  of  the  window  and  the  placing  of 
furniture.  Filling  the  room  with  smoke  and  watching 
the  air  currents  in  the  room  will  sometimes  aid  ma¬ 
terially  in  determining  the  best  location  of  the  heater. 

Automatic  Heat  Regulation 

This  can  only  be  accomplished  by  some  means  which 
will  automatically  turn  off  and  on  a  portion  of  the  heat¬ 
er  or  the  whole  heater  according  to  the  temperature  of 
the  room.  There  are  automatic  heat  regulators  on  the 
market  at  the  present  time  which  can  be  connected  to 
any  type  of  heater  to  automatically  control  the  temper¬ 
ature  of  the  room.  Testing  room  temperature  can  be 
accomplished  only  by  the  use  of  accurate  thermometers 
properly  placed  in  the  room.  These  thermometers 
should  be  suspended  where  they  are  not  in  contact  with 
the  walls  or  furniture  but  should  be  so  placed  that  they 
are  subjected  to  free  circulation  of  air. 

Report  of  Sub- Committee  on 
Methods  of  Selling  Electric  Heating 

In  order  to  take  up  this  matter  fully  it  is  necessary 
first  to  outline  the  channels  through  which  this  mer¬ 
chandise  is  sold  as  follows: — 

1.  Department  store 

2.  Hardware  store 

3.  Electrical  dealer 

4.  Central  stations 

6.  Electric  heating  specialists 

6.  Electric  heating  manufacturers 

1.  Department  Store;  Unless  the  department  store 
has  a  separate  department  for  electric  heating,  with 
salesmen  who  are  competent  to  figure  the  proper  size 
of  heaters  required  for  various  rooms,  it  is  unwise  to 
encourage  them  in  the  sale  of  heaters  larger  than  those 
which  can  be  operated  safely  on  the  convenience  outlet 
circuit,  as  they  are  not  familiar  with  the  wiring  require¬ 
ments,  the  proper  capacities  or  the  rates,  with  the  re¬ 
sult  that  the  customer  receives  something  that  is  unsat¬ 
isfactory  and  continues  to  tell  friends  and  acquaintances 
that  electric  heating  is  unsatisfactory.  The  improper 
selling  of  one  heater  very  often  puts  a  damper  on  the 
future  sale  of  several  heaters. 

2.  Hardware  Store:  This  class  of  merchandisers 
generally  follows  along  the  same  lines  as  the  depart¬ 
ment  store. 


3.  Electrical  Contractor- Dealer:  The  electrical  deal¬ 
er  has  the  greatest  opportunity  for  the  sale  of  electric 
heating  because  he  not  only  receives  his  profit  on  the 
article  but  also  has  an  opportunity  for  a  good  wiring 
job.  It  is  true  that  only  a  small  proportion  of  electri¬ 
cal  dealers  understand  how  to  figure  a  heating  installa¬ 
tion  but  the  manufacturers  all  employ  competent  en¬ 
gineers  who  are  always  willing  to  cooperate  with  the 
electrical  dealer  and  gpve  him  advice  on  any  installation 
that  he  might  have  a  prospect  for.  A  word  with  the 
dealers  who  are  taking  advantage  of  this  service  will 
convince  them  of  the  profit  derived  from  this  coopera¬ 
tion. 

4.  Central  Stations:  The  majority  of  the  central 
stations  have  recognized  the  advantage  and  possibility 
of  electric  heating  and  their  commercial  departments 
encouragre  the  use  and  sale  of  these  devices.  The  cen¬ 
tral  stations  recognize  the  possibilities  of  the  increased 
load  from  this  type  of  apparatus  and  they  are  only  too 
willing  to  cooperate  with  all  branches  of  the  industry 
to  further  the  sale  of  electric  heating.  The  (iepartment 
store,  hardware  store  and  electrical  dealer  should  be 
encouraged  to  use  the  service  offered  them  by  the  cen¬ 
tral  stations  and  manufacturers. 

5.  Electric  Heating  Specialists:  These  specialists 
devote  their  entire  time  to  electric  heating,  engineering 
and  sales.  They  have  collected  a  large  amount  of  data 
taken  from  actual  installations  and  are  prepared  to  fur¬ 
nish  estimated  costs  of  installations  and  operations 
based  on  conditions  in  various  localities. 

6.  Electric  Heating  Manufacturers  are  interested 
in  the  sale  of  heaters  through  the  above  channels  pro¬ 
viding  they  can  be  sold  properly  to  the  satisfaction  of 
the  customer  and  offer  all  assistance  possible  for  the 
furthering  of  sales. 

Market  for  Electric  Heating 

1.  Domestic  heating 

2.  Commercial  domestic  heating 

3.  (Tommercial  heating 

Domestic  heating  Includes  room  heating  for  homes  and  flats. 

Commercial  domestic  heating  includes  room  heating  for  apart¬ 
ment  houses,  hotels  and  clubs. 

Commercial  heating  includes  office  buildings,  business  buildings, 
schools,  churches,  banks,  manufacturing  plants,  etc. 

General  Information 

1.  Ck>st  of  operation 

2.  Ck>st  of  installation 

3.  Installation 

4.  Maintenance  of  electric  heaters 

5.  Safety  of  electric  heaters 

1.  In  the  majority  of  cases  that  have  been  investi¬ 
gated  the  opinion  the  public  now  has  that  electricity  is 
expensive  for  heating,  has  been  the  outcome  of  im¬ 
proper  installations,  due  to  the  fact  that  they  were  sold 
heaters  of  insufficient  capacity  to  do  the  work  properly 
and  that  the  heaters  were  being  used  on  the  lighting 
rate  instead  of  the  heating  rate.  The  success  of  selling 
electric  heating  is  not  merely  in  selling  a  heater,  but 
to  properly  instruct  the  party  that  is  purchasing  the 
heater  exactly  what  its  capacity  for  heating  is  and  the 
rate  that  is  available.  Considerable  difficulty  in  this 
respect  would  be  overcome  if  the  manufacturer  would 
place  a  tag  on  each  heater  as  follows:  “See  your  power 
company  for  special  rates  on  heating.”  The  average 
monthly  bill  for  electric  heating  usually  is  larger  than 
that  for  other  fuels  on  account  of  it  being  so  conven¬ 
ient  that  it  is  used  much  more  than  other  heating  sys¬ 
tems  would  be  used.  To  the  monthly  bill  for  other  fuels 
must  also  be  added,  before  a  comparison  can  be  made, 
the  extra  cost  for  cleaning,  tinting,  painting,  papering, 
etc.  that  would  be  necessary. 

2.  The  cost  of  electric  heating  installations  is  not  ex¬ 
cessive  compared  with  the  installation  of  other  heating 
systems,  providing  exactly  the  same  -results  are  gfiven 
as  would  be  obtained  with  other  heating  systems.  In 
many  cases  the  cost  is  much  less.  In  a  new  building  it 
wll  be  found  that  by  taking  into  consideration  the 
elimination  of  all  flues,  chimneys,  boiler  rooms  and 
other  safety  factors  that  have  to  be  installed  with  other 
heating  systems,  the  cost  of  the  installation  of  elec¬ 
tricity  is  no  greater. 

3.  Effort  should  be  made  to  prevent  improper  in¬ 
stallations  which  have  been  the  cause  of  xmsatisfactor>’ 
heating. 
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4.  The  maintenance  of  electric  heating  devices  is 
much  lower  than  that  of  those  using  other  fuels. 

5.  The  use  of  electric  heaters  approved  by  the  Na¬ 
tional  Board  of  Fire  Underwriters  reduces  fire  hazards. 

Channels  Through  Which  Electric  Heating 
Should  Be  Encouraged 

1.  Owners  of  the  homes 

2.  Owners  of  apartment  houses,  hotels,  office  buildinirs,  thea¬ 
ters.  etc. 

3.  Clubs,  halls,  churches,  schools,  etc. 

4.  Architects 

6.  BuildiuK  contractors 

1.  There  is  a  large  ojiening  for  electric  heating  in 
the  home.  There  are  enough  installations  at  the  pres¬ 
ent  time  so  that  concrete  data  can  be  obtained  as  to 
operating  costs,  etc.  Proper  heating  in  the  home  is 
the  opening  wedge  to  heating  in  other  buildings. 

2.  Numerous  apartment  houses,  hotels,  office  build¬ 
ings,  theaters,  etc,  are  being  heated  electrically  at  pres¬ 
ent  with  entire  satisfaction  to  the  owners  and  tenants. 
One  of  the  main  features  in  electric  heating  for  this 
type  of  building  is  the  flexibility  under  which  it  can  be 
operated.  In  many  cases  the  owner  purchases  electric¬ 
ity  on  a  master  meter  thus  earning  a  low  rate  and  sub¬ 
meters  it  to  the  tenants. 

3.  Where  electric  heating  is  used  in  clubs,  halls, 
churches,  schools,  etc.  it  is  opening  up  a  great  field  to 
the  home  user.  When  comfort  is  brought  to  the  public 
in  this  way  it  convinces  as  to  the  results  that  can  be 
obtained  with  a  proper  electric  heating  system, 

4.  Architects  as  a  rule  are  averse  to  recommending 
any  system  of  heating  to  their  clients  until  such  time 
as  it  has  been  thoroughly  tried  out.  Many  installa¬ 
tions  have  been  made  by  architects  in  their  own  homes 
for  heating,  with  the  result  that  they  are  specifying 
this  method  of  heating  to  their  clients.  It  should  be 
the  special  effort  of  all  branches  of  the  electrical  in¬ 
dustry  to  furnish  data  to  architects  so  they  will  be  in 
a  position  to  recommend  electric  heating  to  their 
clients.  In  general  the  client  relies  entirely  on  the  ar¬ 
chitect.  Even  if  other  heating  systems  are  installed,  it 
is  often  possible  to  convince  the  architect  of  the  advisa¬ 
bility  of  placing  heating  plugs  in  the  main  rooms  for 
use  during  the  time  that  the  central  system  is  not  in 
operation. 

5.  The  building  contractor  should  be  advised  to  put 
in  a  main  service  of  sufficient  capacity  to  take  care  of 
any  future  heating  requirements.  This  can  be  put  in 
at  a  small  cost  during  construction  and  prevents  the 
necessity  of  defacing  the  building  later  with  a  large 
ser\’ice  pipe.  The  building  contractor  should  be  en¬ 
couraged  to: 

1.  Install  lame  service  conduit 

2.  Install  service  wires  and  ntain  switch  of  sufficient  capacity 

3.  Install  heating  plugs  in  main  rooms 

4.  Install  complete  heating  system 

As  the  advantage  of  electric  air  heating  is  becoming 
better  known,  augmented  by  the  satisfactory  results  ob¬ 
tained  by  present  users,  it  is  leading  to  the  favorable 
acceptance  of  this  method  of  heating. 

It  is  the  recommendation  of  this  committee  that 
thought  be  given  to  the  establishment  of  a  school  of 
heating  under  the  jurisdiction  and  control  of  the  Pacific 
Coast  Electrical  Association;  classes  to  be  held  by  per¬ 
sons  capable  of  imparting  correct  information  on  elec¬ 
tric  heating.  These  schools  should  be  held  in  the  larg¬ 
er  cities  in  the  territory  of  the  Pacific  Coast  Electrical 
Association  and  should  be  open  to  the  sales  force  of  all 
merchandising  channels. 

Sub-Committee  to  Collect  Data  on  Electrical 
Heating  Installations 

Data  on  the  cost  of  installation  and  operation  of 
electrical  heating  equipment  must  be  very  carefully 
compiled  and  more  carefully  used  in  order  that  it  may 
not  be  misleading.  Each  case  of  heating  has  special 
features,  which  must  be  considered. 

The  present  status  of  connected  load  of  electrical 
heating  was  not  investigated  as  most  of  the  domestic 
installations  are  metered  together  with  cooking  and 
water  heating  load,  and  any  comprehensive  segregation 
of  connected  heating  load  is  difficult  to  obtain.  From 
manufacturers’  statements,  the  increase  of  electrical 


heating  during  1923  over  the  1922  figures  was  probably 
300  per  cent,  or  about  the  same  increase  as  1922  showed 
over  1921.  Instead  of  attempting  to  check  this  gfrowth 
it  was  deemed  more  valuable  to  study  the  fundamentals 
of  the  heating  problems,  and  put  them  in  shape  so  they 
might  be  used  by  salesmen  or  others  in  the  electrical 
industry.  With  such  a  subject,  and  with  so  many  var¬ 
iables,  the  biggest  difficulty  is  to  present  a  tangible 
idea  to  the  general  public.  Therefore,  this  problem 
was  attacked  from  a  study  of  the  results  desired.  It 
was  thought  that  the  attached  comparative  curves 
would  put  the  story  across  to  the  electrical  trade  and 
they  in  turn  must  pass  the  story  on.  The  subject  was 
studied  from  the  angle  of  special  installations,  attempt¬ 
ing  to  find  a  basis  of  comparison  between  them  or  class¬ 
ifying  the  controlling  factors  so  that  the  data  gathered 
will  emphasize  the  important  points  and  can  be  used 
with  as  little  variation  as  possible.  The  curves  of  use 
show  the  kw.-hr.  consumption  only,  as  the  varying  rates 
introduce  further  complications.  The  average  cost,  for 
heating  only,  usually  lies  between  114c  and  214c  per 
kw.-hr. 

If  properly  applied,  the  possibility  of  electric  heat¬ 
ing  represents  a  large  field  of  use  for  the  public  utility 
and  a  big  potential  market  for  the  manufacturer  of 
heating  equipment.  The  dangers  of  misapplied  heating 
are  large  enough  that  every  available  improvement 
should  be  made  and  advantage  taken  of  all  possible 
conserv'ation  features. 

Variables 

Many  variables  enter  into  consideration  of  heating 
problems. 

1.  Weather  conditions. 

A  prominent  manufacturer  of  ventilation  equipment 
states: 

"In  the  United  States  70  dejr.  F.  is  fcenerally  considered  the 
most  suitable  temperature  for  a  heated  ^ildintr.  It  should  be 
noted,  however,  that  temperature  is  not  the  only  factor  that  causes 
a  feelintr  of  comfort  or  discomfort,  since  the  relative  humidity  is 
aiso  a  determininK  factor.  It  has  been  recofrnized  for  years  that 
air  of  very  low  relative  humidity  Kives  a  feeling  of  coolness  as 
compared  with  air  of  high  relative  humidity  at  tii  same  temijera- 
ture.  With  the  air  moving  at  a  noticeable  velocity  the  difference 
is  more  pronounced. 

“The  Chicago  Commission  of  Ventilation  thoroughly  investi¬ 
gated  this  subject  and  worked  out  the  relation  of  temperature  and 
humidity  over  a  range  of  degrees  that  covers  what  they  have  named 
the  "Comfort  Zone.”  This  zone  and  others  that  are  designated  as 
“Too  Warm”  or  "Too  Cold”  are  shown  on  the  chart  below.  From 
their  investigations  the  comfort  line,  when  plotted  against  tempera¬ 
ture  and  humidity,  is  represented  by  the  equation  R  =  316  —  4T. 
where  R  is  the  relative  humidity  and  T  any  temperature  above 
66  deg.  F.  shown  on  the  chart. 

"Froen  the  chart  it  will  be  seen  that,  at  70  deg.  a  relative 
humidity  of  36  per  cent  tends  toward  the  most  comfortable  feeling. 
It  has  l^n  found  by  investigators  that  at  70  deg.  from  36  per  cent 
to  40  per  cent  is  the  most  desirable  humidity,  yet  in  most  heating 
specifications  issued,  and  in  the  majority  of  recommendations  made, 
a  relative  humidity  of  .‘10  per  cent  is  called  for.  This  is  too  high 
and  causes  a  feeling  of  oppressiveness  which  would  not  exist  if 
the  relative  humidity  were  r^uced  to  40  per  cent.  Aside  from  the 
comfort,  it  will  be  found  difficult  in  most  buildings  to  keep  the 
windows  clear  of  frost  and  condensation  with  high  humidity  during 
the  coldest  weather. 

_  “A  further  consideration  is  the  cost  of  adding  to  the  air  the 
moisture  necessary  to  give  a  resultant  high  humidity.  To  add  three 
grains  of  vapor  per  cu.  ft.  of  air,  as  generally  necessary  to  main¬ 
tain  this  condition,  requires  the  transference  of  466  B.t.u.  per 
thousand  cu.  ft. 

"As  seen  in  the  chart,  there  is  a  considerable  range  of  tem- 
lerature  with  its  corresponding  proper  humidity.” 

NOTE:  465  B.t.u.  is  equal  to  465/3412  kw.hr.  When 
it  is  considered  that  air  at  30  deg.  temperature  and 
having  a  relative  humidity  of  75  per  cent  will  have  a 
relative  humidity  of  only  18  per  cent  when  heated  to  70 
deg.  it  is  readily  seen  from  the  comfort  chargee  (Fig.  1) 
that  with  this  humidity  a  temperature  considerably 
above  70  deg.  will  be  required  to  make  the  room  feel 
as  warm  as  it  should  be.  This  excess  temperature  in¬ 
creases  the  radiation  and  air  change  losses  and  there¬ 
fore  means  more  costly  heating.  It  will,  therefore,  be 
seen  that  an  intermediate  point  can  be  located  at  which 
the  best  economy  is  obtained. 

2.  Hours  of  .heating  per  day,  or  night. 

Night  heating  is  apt  to  be  considerably  more  ex¬ 
pensive  than  day  time  heating  due  to  the  daily  varia¬ 
tion  in  temperature. 

3.  The  use  of  the  building,  number  of  occupants  and 

their  activity. 

Each  grown  person  under  normal  activity  is  equiva¬ 
lent  to  approximately  200  watts.  Their  rate  of  activity 
either  increases  or  decreases  this  amount.  Where  large 
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Fik.  1. — Comfort  chart  showing  temperature  and  relative  humidity. 

numbers  of  people  are  congregated  in  a  comparatively 
small  space  it  is  readily  seen  that  they  constitute  a 
considerable  item  of  heat  introduced  into  the  room.  In 
addition  to  the  heat  furnished  the  room  in  this  way,  the 
greater  the  activity  of  the  people  the  less  they  notice  a 
sub-normal  temperature. 

4.  Type  of  construction,  materials  used  and  exposure. 

All  of  these  items  greatly  improve  the  economy  or 
waste  of  heating  and  with  the  present  type  of  con¬ 
struction  there  is  material  room  for  advancement  along 
this  line. 

In  order  to  get  a  comparative  basis  for  costs  in 
California,  curves  have  been  plotted  (Fig.  2  and  Fig.  3) 
to  show  daily  and  yearly  average  conditions  for  three 
localities: — Los  Angeles,  San  Francisco,  and  Fresno. 
Also,  wherever  data  were  available,  curves  have  been 
plotted  to  show  the  consumption  by  months  for  various 
conditions  of  use  and  construction  such  as: 


By  segregating  the  consumption  under  these  various 
classifications  into  the  (1)  losses  due  to  radiation,  (2) 
to  the  changes  of  air,  etc.,  these  varying,  of  course,  with 
the  (3)  size  and  type  of  building,  the  (4)  number  of 
people  present  and  their  activity,  it  is  hoped  that  the 
largest  losses  in  electric  heating  will  be  located,  and 
concerted  effort  can  be  made  to  reduce  these  losses  and 
thereby  increase  the  potential  field  of  use. 

To  illustrate  the  fundamental  differences  in  heating 
conditions,  compare  the  typical  bungalow  room  of  15 
ft.  X  25  ft.  X  10  ft.  with  a  theatre  building  for  590 
seats,  having  dimensions  of  36  ft.  x  112  ft.  x  24  ft. 

Case  I — Bungalow  room  (40°  outside  temp.) 


Watts  loss  per 

Area 

sq.  ft.  at  30° 

Watts 

sq.  ft. 

temp.  diff. 

Required 

Windows  . 

. . 100 

9 

900 

Ceiling  . 

. - . 875 

3 

1125 

Floor  . . . . 

. .376 

0.8 

300 

2  inside  walla. _ 

_ _ 400 

3 

1200 

2  outside  walls . . 

. 300 

4 

1200 

Total  radiation 

losses . 

. 4726- 

One  air  change  per 

hour*  requires. 

.  607 

Heat  generated  by  two  iieople . . 

. . . 

....  400 

44544  kw. 

100  cu.  ft.  of  air  each  for  500  persons  requires 


.0054  X  30°  X  500.000  =  . 81.000  kw. 

Heat  generated  by  500  people  =  . . .  100  Ifw.  equiv. 


Residences  . . . . 

Apartments  . 

Schools  . . . 

Churches  . . 

Dance  halls  and  theaters. 

Hotels  and  hospitals  . 

Businesses  . 


...  Fig.  4 
„.  Fig.  5 
...  Fig.  6 
...  Fig.  7 
...  Fig.  8 
...  Figs.  9.  10 
....  Fig.  11 


Radiation  losses  445 

Ratio  of - =  -  “■  35  per  cent. 

Total  losses  1255 

From  these  approximate  calculations  it  is  seen  that 
without  considering  the  large  heating  equivalent  of  the 
persons  in  the  theater,  the  radiation  losses  are  a  minor 


Fig.  2. — Curve  showing  average  daily  temperature  and  humidity  for  Fig.  3. — Curve  showing  yearly  temperature  and  humidity 

three  cities  on  average  January  and  July  days.  for  three  cities. 
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factor  in  such  an  installation  instead  of  decidedly  a 
major  factor  as  in  bungalow  heating.  Therefore,  the 
theater  heating  problem  centers  on  the  necessary  heat¬ 
ing  of  the  building  before  the  audience  arrives.  In  the 
same  way  apartment  heating  is  found  more  economical 
than  individual  residence  heating. 


Fresno  Residence—  B — 6  Room  Bungalow.  3347  Mono. 

Electric  Range  _  7  kw. 

Water  Heater  _  5  kw. 

Air  Heaters  _ _  4^^  kw. 


Total  . . kw. 

Probable  consumption  is  375 
kw.-hr.  per  month. 


Conclusions  and  Recommendations 

It  is  the  opinion  of  this  committee: — 

1.  That  there  is  a  big  potential  possibility  in  the 
electric  heating  load. 

2.  That  it  is  already  a  large  industry  and  will  con¬ 
tinue  to  grow  even  without  assistance  from  the  elec¬ 
tric  utilities  as  a  whole,  but  if  properly  studied  and  en¬ 
couraged  for  its  most  profitable  applications  this  po¬ 
tential  field  can  be  materially  enlarged. 

3.  That  the  weather  conditions  in  any  particular  lo¬ 
cality  must  be  thoroughly  studied  in  order  that  proper 
installations  will  be  made. 

4.  That  every  possible  conservation  should  be  made 
in  building  construction  in  order  to  improve  heating 
conditions  and  thereby  improve  the  economic  possibili¬ 
ties  of  electric  heating. 

5.  The  aims  and  purpose  of  this  paper  will  have 
been  accomplished  if  the  one  thought  is  left  in  the  read¬ 
er’s  mind  that  the  heating  problem  is  one  which  cannot 
be  dismissed  as  a  simple  subject,  but  that  if  a  thorough 
study  is  made,  many  possibilities  for  advancement  are 
open.  Careful  consideration  should  be  given  to  all  the 
factors  influencing  each  of  the  consumption  curves  in¬ 
cluded  in  this  paper. 

APPENDIX 
Residence  Contnmptten 
Berkeley  Residence — H.  J.  Gute,  Northbrae. 

Electric  Range  . . 8  kw. 

Water  Heater  . .  6  kw. 

Air  Heaters  . 23  kw. 


Total  . 37  kw. 

Probable  consumption  is  375 
kw.hr.  per  month. 

Fresno  Residence — A — 7  Room  Aeroidane  Bungalow,  1562  Roosevelt. 

Electric  Range  _ _  5  kw. 

Water  Heater  _  3  kw. 

Air  Heaters  ... _  4  kw. 

Total  . 12  kw. 

Probable  consumption  is  325 
,  kw.-hr.  per  month. 


Apartment  Consumption 

Oakland  -  Merritt-Grand  Apartments,  Frame  Stucco  Building.  16 
Four  Room  Ai>artments. 

13  Air  Heaters,  2  kw.  . . . . . 26  kw. 

12  Air  Heaters,  1  kw . . . . . . . 12  kw. 


Total  . . . . . . 38  kw. 


Fig.  5. — Curve  showing  apartment  house  consumption  by  months. 


San  Joee — Fredson  Apartments. 

15  Air  Heaters.  3  kw . 45  kw.  (approx.) 

Fresno — Jorgensen  Apartments — A — 8  Apartments,  Frame  Build¬ 


ing,  each  having 

Electric  Range  .  5.54  kw. 

Water  Heater  _  3.00  kw. 

Air  Heater  _  3.00  kw. 


Total  . 92.32  kw. 

ProbfJt>le  consumption  is  1600 


kw.-hr.  per  nnonth. 

Fresno — Nelson  Apartments — B — 8  Apartments,  Frame  Building, 
Ekurh  having 

Electric  Range  ....  8.16  kw. 

Water  Heatw  _  3.00  kw. 

Air  Heaters  . .  5.00  kw. 


Total  . 129.28  kw. 

Probable  consumption  is  2400 
kw.-hr.  per  month. 


School  Consumption 
Berkeley-  Cora  Williams  Institute. 

10  Rooms,  31  X  35  ft. 

Hall,  40  z  40  X  22  ft. 

Guest  Room  10  x  12  ft. 

Air  Heaters,  55  kw. 

Elsparto — High  School. 

44  Air  Heaters,  188.5  kw. 

Average  monthly  consumption.  3360  kw.-hr. 
Maximtun  demand  of  128.7  hp. 

Elsinore — Grammar  School. 

Air  Heaters,  99.8  kw. 

Burbank — Abraham  Lincoln  School. 

Stucco  Building,  145  x  52  ft.  and  wing  36  x  40  ft. 
Five  rooms. 

Air  Heaters,  13  of  5.28  kw.  each. 

Total,  68.64  kw. 

Clarksburg —  Grammar  School.  (New.) 

98  kw. 

Sacramento — Riverside  School.  (New). 

98  kw. 


Fig.  4.-  -Curve  showing  residence  consumption  by  months. 
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Fig.  6. — Curve  showing;  school  consumption  by  months. 


Modesto  Junior  College  (approx.  2  heaters  per  room) 

52  Air  Heaters,  290  kw. 

Nov.  28  to  Dec.  31,  18,000  kw.-hr. 

Dec.  31  to  Jan.  30,  23,000  kw.-hr. 

Church  Consumption 
Oakland — 3rd  Church  of  Christ  Scientist. 

Frame  Building.  3  rooms. 

Air  Heaters,  10  of  3.3  kw.  each,  2  of  2.69  kw.  each. 
Total,  38.28  kw. 
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Fig.  7. — Curve  showing  church  consumption  by  months. 


Theatre  Consumption 
Modesto — Richards  Theatre. 

Motion  Picture  Theatre — Capacity  900  persona 
Air  Heaters,  96  kw. 

Note:  Consumption  available  for  one  month  only. 
Fresno — White  Theatre. 

Capacity  1,400  persons. 

Air  Heatera  126  kw. 

Fresno — Severance  Dancing  Academy. 

Stucco  Building  with  Large  Window  Space. 


Ball  Room  82  x  46  x  16  ft. 

Water  Heater  . . .  2  kw. 

Ball  Room  Air  Heater  . . — . 24  kw. 

Other  Air  Heatera  3 —  -  2  kw. 

1—  . . . - .  1^  kw. 


ToUl  . 30  Vi  kw. 

Classes  are  held  on  an  average  of  two  per  day,  one  in  the  af¬ 


ternoon  and  one  in  the  evening.  Evening  parties  are  frequently 
held,  which,  of  course,  last  longer  than  the  dancing  classes. 

El  Centro — Valley  Theatre. 

6  Air  Heaters,  26  kw. 

No  operating  data  available. 


Fig.  8. — Curve  showing  theater  and  dancing  academy  consumption 
by  months. 

Hotel  Consumption 

Merced  Hotel. 

62  Rooms,  10  ft.  x  12  ft.  x  10  ft,  and  lobby. 

Air  Heaters.  62  of  .96  kw.  each.  4  of  1.44  kw.  each. 
Total.  66.28  kw. 

Paso  Robles — A — Hotel  Taylor. 

20  Rooms. 

Air  Heaters,  20  1  kw.  each. 

Also  6  kw.  Water  Heaters. 

Total,  26  kw. 

Paso  Robles — B — Hi-Way  Annex. 

28  Rooms. 

Air  Heaters.  28  2  kw.  each. 

Total,  66  kw. 

Hospital  Consumption 

Visalia — Tulare  County  Health  (Tenter  (Tlinic,  One  story  brick 
building. 

9  Air  Heaters,  6  kw.  each. 

Total,  64  kw. 

Merced— Mercy  Hospital. 

12  Private  rooms 
3  Wards. 

7  Nurses  rooms  (Quarters). 

1  Nurses  living  roonu 
6  Miscellaneous  rooms. 


Electric  Range  . 22.00  kw. 

EHectric  Sterilizer  . 15.68  kw. 

Electric  Water  Heater  . 10.00  kw. 

Electric  Range  .  3.00  kw. 

EUectric  Air  Heaters . 64.90  kw. 


ToUl  . . . 116.48  kw. 
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Fig.  9. — Curve  Hhowing  hotel  consumption  by  months. 


Fresno — Union  Hospital. 

One  Story  Concrete  Building. 
16  Private  Rooms 
4  Misceiianeous  Rooms. 
Electric  Range,  13  kw. 

Water  Heaters,  20  kw. 

Air  Heaters,  19.32  kw. 


Fig.  ll.---Curve  showing  business  consumption  by  months. 

San  Francisco— Chester  N.  Weaver  Co. 

Concrete  Buiiding,  400,000  cu.  ft.  heated. 

Air  Heaters,  190  kw, 

Merced — Real  Eistate  Office. 

23  ft.  X  60  ft.  X  16  ft. 

Air  Heaters,  19  kw. 

Hanford — Office  Building. 

Two  Story,  76  ft,  x  200  ft.  brick  building. 

Air  Heaters,  33  kw. 

Porterville — Home  Bank. 

Air  Heaters  36  kw.  (approx.) 

San  Bernardino — Southern  Sierras  Power  ^Company  Office. 

Brick  Building.  27  ft.  x  49  ft!  x‘14  ft. 

Air  Heaters  16.86  kw. 

Glossary 

Residence  Heating  by  Electricity. — E.  A.  Loew. — Electrical  World. 
Nov,  10,  1923. 

Electric  Radiator  &  Heater  Directory — Journal  of  Electricity,  Sept. 
1.  1923. 

An  Analysis  of  Data  on  Cooking,  Water  and  Air  Heating — J.  W. 

Wrenn — Journal  of  Electricity,  June  1,  1923. 

Increasing  the  Use  of  Electricity  for  Cooking  and  Heating — F.  H. 

Woodward — Journal  of  Electricity,  May  16,  1922. 

The  Electric  Range.  Water  and  Air  Heaters — F.  C.  Piatt — Journal 
of  Electricity,  June  1,  1921. 

Investigation  of  Electric  Service  for  Air  Heating  in  Idaho — Report 
of  the  Idaho  State  Utilities  Commission,  1918. 


mwrmi.  oowismcii 


Fig.  10. — Curve  showing  hospital  consumption  by  months. 
Business  Consumption 

Sacramento — Sacramento  Northern  R.  R.  general  offices. 

Water  Heaters,  3  kw. 

Air  Heaters,  62  kw. 


The  Proper  Handling  of  Salvage, 
Waste  and  Obsolete  Material 
By  w.  J.  McCullough* 

The  intelligent  handling  of  scrap  and  obsolete  ma¬ 
terials  and  equipment  is  one  of  the  important  fea¬ 
tures  entering  into  material  control  and  in  a  great 
many  of  our  public  utilities  the  surface  has  hardly  been 
scratched  when  considering  the  savings  that  may  be  ef¬ 
fected.  We  can  not  too  clearly  bring  to  attention  the 
principle  that  nothing  is  to  be  w^asted  and  that  it  is 
the  duty  of  the  stores  department  to  see  that  everything 
possible  is  made  available  for  further  immediate  ser¬ 
vice,  with  as  few  handlings  as  possible. 

A  little  study  shows  that  scrap  is  accumulated  large¬ 
ly  as  a  result  of  obsolescence,  some  breakage;  also  the 

*Salvage,  Waste  and  Obsolete  Materials  Bureau:  George  C. 
Robb,  chairman  ;  W.  J.  McCullough,  S.  B.  Patterson. 
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wearing  out  of  certain  parts  cause  the  accumulation  of 
some  scrap  metals.  However,  it  is  from  the  following 
sources  that  the  greater  quantity  is  accumulated: 

1.  — Change  of  standards. 

2.  — Duplicate  shipments  of  sjiecial  material. 

3.  — Overshipments. 

4.  — Wrong  shipments  owing  to  wrong  'descriptions,  etc., 

being  given  on  the  orders. 

This  material  is  usually  retained  at  the  suggestion 
of  some  one  that  it  will  come  in  handy  some  time,  with 
the  result  that  nine  times  out  of  ten  there  is  no  demand 
and  it  is  carried  indefinitely. 

Disposition 

The  .suggested  method  of  di.sposal  is  that  such  items 
.should,  immediately  on  receipt  at  the  store,  be  reported 
by  the  section  storekeeper  to  the  storekeeper  who  in 
turn  should  report  same  to  a  material  committee,  con¬ 
sisting  of  representatives  from  the  engineering,  con¬ 
struction  and  operating  departments,  w’ho  meet  at  the 
call  of  the  general  storekeeper,  who  should  be  chairman 
of  the  committee  and  give  final  disposition  on  any  items 
thus  accumulated. 

Reclamation  Plant 

A  reclamation  plant  should  be  under  the  direction 
of  the  stores  department  and  all  materials  and  equip¬ 
ment  on  which  there  are  serviceable  parts  should  go 
through  this  plant  in  order  that  nothing  serviceable 
may  be  disposed  of. 

A  thoroughly  accurate  and  complete  record  of  all 
materials  and  equipment,  giving  proper  catalog  and 
blue  print  reference,  should  be  arranged  in  alphabetical 
order  for  the  guidance  of  the  men  handling  the  papers 
and  the  materials  at  the  stores  in  order  that  when  an 
item  has  been  officially  declared  obsolete  it  will  not 
again  be  taken  into  stock  as  serviceable  but  will  be 
transferred  direct  to  the  scrap  and  obsolete  warehouse. 

Classification  of  Materials 

For  convenience  in  handling  and  accounting  a  clas¬ 
sification  of  the  scrap  accumulated  should  be  set  up. 
Following  is  a  suggested  arrangement: 

Aluminum — Cable  and  miscellaneous 
Aluminum — Cast 
Brass — Borinirs 

Brass — Castings — light  and  heavy 

Copper — Bare 

Copper— Borings 

Copper — Insulated 

Copper — Heavy  bar  and  casting 

Iron- — Gray — cast 

Iron — Malleable — cast  (insulator  tops  only) 

Iron — Wrought  (includes  iron  rail  and  pipe  under  3  ft.) 


Lamps — Butts 

Lamps -Burned  out  and  defective — 75  Watt  and  up 
Lamps--  Burned  out  and  defective — 15  to  60  Watt 
Lead — 

Lead — Battery  Plates 
Pipe — Three  feet  and  over 
Rope — 

Rubber  -Gloves 
Rubber-Inner  tubes 
Rubber — Outer  casings 

Rubber — Boots,  solid  tires  and  miscellaneous 
Sediment — Battery — mud 
Steel — Angle  iron,  channel  and  "I’’  beams 
Tubes — Boiler 

Wire — Iron  and  cable — bare 
Wire — Insulates! 

Zinc — • 

Method  of  Handling 

It  is  necessary  that  advantage  should  be  taken  of 
every  means  to  reduce  the  cost  of  handling.  Labor 
charges  should  be  watched  continuously,  giving  the 
same  consideration  to  the  installation  of  labor  saving 
machines  as  any  good  business  man  would  do.  Ar¬ 
rangements  can  be  made  in  district  stores  and  shops  to 
have  the  scrap  classified  largely  when  it  is  loaded  mak¬ 
ing  it  unnecessary  to  do  more  than  unload  direct  to 
bins  at  the  headquarters.  By  using  care  and  good  busi¬ 
ness  intelligence  in  handling  scrap  it  should  be  possible 
to  do  the  work  with  a  minimum  of  expense  and  a  max¬ 
imum  of  profit  to  the  company. 

Method  of  Pricing 

The  classification  may  be  priced  and  sent  out  to 
various  stores  and  departments  periodically,  advising 
them  of  the  prices  to  be  allowed  for  each  item  for  the 
ensuing  three  months,  (for  example)  at  which  time  the 
prices  may  be  revised  by  taking  the  total  amount  of 
each  item  sold  during  the  time  elapsed  since  the  date 
of  the  last  revision,  dividing  the  quantity  into  the 
money,  and,  if  advisable,  changing  the  price  to  be  al- 
low'ed  for  the  coming  period.  The  prices  shown  would 
be  for  use  of  stores  or  departments  transferring  mater¬ 
ials  and  has  no  connection  with  the  price  at  which  the 
sale  of  these  materials  may  be  made  to  dealers. 

Sale  of  Salvage 

A  final  inspection  of  scrap  metals  and  obsolete  ma¬ 
chinery  and  equipment  should  be  made  at  the  time  this 
material  is  loaded  for  sale.  In  order  to  save  trans¬ 
portation  and  handling  costs,  scrap  poles,  cross  arms, 
packing  boxes,  etc.,  should  be  sold  locally  by  the  dis¬ 
tricts  and  departments  accumulating  such  scrap.  These 
.sales  should  be  made  on  regular  sales  order  ^brms  fur¬ 
nished  by  the  proper  authority  and  only  after  the  officer 
in  charge  of  materials  and  equipment  has  gpven  author¬ 
ity  to  dispose  of  such  items  by  sale  to  outsiders. 


The  Selling  of  Electric  Appliances  is  No 
Problem  to  the  Department  Store 

By  E.  A.  NORTON* 

Manager,  Electrical  Department,  Barker  Bros.,  Los  Angeles,  Calif. 


The  reason  that  the  merchandising  of  electric  appli¬ 
ances  presents  no  new  problem  to  the  department 
.store  is  clearly  evident  to  most  of  us  when  we  once 
realize  that  the  department  store  simply  classifies  the 
electric  appliance  as  an  item  to  be  bought  and  sold  like 
any  other  item.  The  electric  appliance  is  given  the 
.same  treatment  as  crockery  or  clothes  or  toys  and  the 
same  results  are  expected.  On  being  assured  that  the 
margin  is  sufficient  to  cover  overhead  and  leave  a  small 
net  profit,  the  merchandising  of  the  device  cea.ses  to  be 
a  problem. 

The  amount  of  bu.siness  done  on  these  devices  is  as 
much  or  as  little  as  policy  dictates.  This  rests  entire¬ 
ly  with  the  desire  of  the  department  manager  and  of 
course  is  governed  by  his  knowledge  of  and  interest  in 
the  devices.  Sometimes  the  electrical  devices  are  in  a 
department  by  themselves,  or  in  a  sub-department,  but 
more  often  they  are  simply  a  few'  of  many  items  in  a 
large  department.  The  amount  of  electrical  appliances 
di.stributed  by  the  department  stores  is  tremendous 
w’hen  compared  to  that  sold  by  the  strictly  electrical 


‘This  pajier  is  made  a  part  of  the  report  of  the  Appliance 
Sales  Committee. 


dealers.  Many  department  stores  sell  more  electrical 
devices  at  retail  than  the  large  electrical  jobbers  do  at 
wholesale.  And  this  is  not  surprising  w’hen  we  look 
for  the  reason. 

Let  us  then  take  a  look  at  the  picture.  It  is  almost 
an  exact  copy  of  the  picture  that  we  have  for  years 
been  trying  to  impress  on  the  electrical  dealer.  The 
electrical  dealer  cannot  “register”  for  the  reason  that 
he  is  not  equipped  to  carry  out  the  various  processes  of 
development  and  produce  the  negative  that  wre  all  wish 
to  see.  We  all  Imow  that  when  given  desirable  loca¬ 
tion,  proper  display,  sufficient  and  complete  stocks,  mul¬ 
tiplied  by  trained  salesmanship  and  consistent  adver¬ 
tising,  backed  up  by  efficient  service  and  sufficient 
funds,  aided  and  abetted  by  easy  pajnnent  terms  and  at¬ 
tractive  prices,  w'e  will  get  only  one  answer, — and  that 
is,  volume  sales. 

And  the  department  store  has  all  of  these.  The 
store  is  located  convenient  to  the  mass  of  the  buying 
public.  Careful  consideration  is  given  to  the  proper 
side  of  the  street;  proximity  to  street  cars,  and  to  other 
.stores  that  cater  to  the  masses;  maximum  amount  of 
show’  window’  space  available,  and  numerous  other  im- 
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portant  features.  The  whole  thought  on  location  is 
governed  by  the  number  of  people  of  a  buying  mood 
that  can  be  counted  on  to  be  coaxed  through  the  doors. 

The  merchandise  is  displayed  in  an  attractive  man¬ 
ner  in  its  proper  surroundings.  In  dustless  show  cases 
or  on  clean  shelves  it  presents  an  appeal  for  purchase. 
Experienced  display  men  arrange  and  rearrange  dis¬ 
plays  and  sometimes  whole  departments  in  order  to  get 
the  correct  setting.  Attractive  cards  get  the  attention 
of  the  passer-by.  Dust  litter  and  dirt  are  removed  as 
soon  as  they  are  noticed  by  the  employees.  To  be  out 
of  or  not  to  carry  in  stock  an  article  that  is  in  popular 
demand  is  a  reflection  on  the  ability  of  the  department 
buyer.  Many  stores  maintain  a  perpetual  inventory  and 
stock  clerks  are  on  the  alert  to  see  that  low  stocks  are 
immediately  replenished.  Department  buyers  have 
learned  the  lesson  that  to  be  continually  out  of  various 
items  causes  the  buying  public  to  patronize  stores  that 
are  equipped  to  supply  their  every  need. 

One  might  get  the  erroneous  impression  that  the 
.salesmen  in  the  department  stores  are  unfamiliar  with 
the  flne  art  of  salesmanship.  This  is  not  the  case  be¬ 
cause  the  heads  of  departments  are  constantly  training 
and  instructing  those  under  them.  Regular  sales  meet¬ 
ings  are  held.  Advancement  and  increased  compensa¬ 
tion  is  available  to  those  who  show  real  ability.  Many 
of  the  departments  pay  their  sales  people  on  a  basis 
of  drawing  account  against  commi.ssions  so  the  incen¬ 
tive  for  volume  of  sales  is  always  before  them.  The  ex¬ 
perienced  sales  person  makes  a  very  good  salary  be¬ 
cause  he  has  a  vast  number  of  customers  to  work  on. 
Special  commissions  and  bonuses  stimulate  to  greater 
effort.  While  some  of  the  department  store  sales  people 
might  lack  a  complete  technical  knowledge  of  the  item 
they  are  selling,  they  do  not  lack  a  knowledge  of  the 
motives  that  cause  people  to  buy,  nor  are  they  unfamil¬ 
iar  in  the  art  of  selling  .something  in  addition  to  that 
which  the  customer  came  in  to  purchase. 

The  effectiveness  of  department  .store  advertising  is 
evident  to  anyone  who  has  seen  the  crowds  of  women 
rushing  into  a  store  in  response  to  a  newspaper  mention 
of  a  sale  or  special  demonstration.  A  woman  reads 
the  department  store  advertisements  before  she  does 
the  news  or  daily  scandal.  The  advertisement  depart¬ 
ments  are  maintained  at  the  highest  point  of  efficiency. 
No  expense  is  spared  in  this  department.  Talent  of 
the  highest  calibre  is  employed.  This  includes  copy 
writers,  artists,  photographers  and  so  forth.  It  might 
well  be  said  that  the  advertising  department  is  the  life 
blood  of  the  store.  Without  its  help  the  store  would 
perish. 

When  one  views  the  entire  scope  of  the  departments 
that  have  all  service  matters  under  their  direction  and 
control,  he  ceases  to  marvel  at  the  wonderful  service 
given  by  department  stores.  An  order  is  placed  wth  a 
.sales  person  for  an  article  and  delivery  is  promised  the 
next  day,  and  on  the  next  day  it  is  delivered.  If  it 
.should  for  any  reason  whatsoever  not  arrive  on  the  day 
promised  it  becomes  a  serious  organizational  matter.  If 
the  article  when  received  is  not  as  represented  or  is  de¬ 
fective  the  purchase  price  is  cheerfully  refunded  or  a 


perfect  article  is  immediately  delivered.  Should  the 
article  not  give  the  wear  or  service  that  i.s  expected-, 
satisfactory  adjustment  is  made.  An  efficient  adjust¬ 
ment  department  is  maintained  to  see  that  the  custom¬ 
er  is  made  happy  in  the  settlement  of  every  complaint. 
Every  effort  is  made  to  keep  the  good  will  of  the  cus¬ 
tomer.  Good  will  costs  a  lot  of  money  to  get  and  is 
carefully  guarded  after  being  once  attained.  Let  a 
customer  complain  to  the  adjustment  department  that 
her  washing  machine  complaint  has  not  been  taken  care 
of  and  someone  must  shoulder  the  blame  for  negligence. 

Having  sufficient  funds  the  buyers  can  buy  in  large 
quantities,  obtaining  the  lowest  prices.  Savings  in 
freight  are  effected  by  shipping  consolidated  carloads. 
Money  is  always  available  in  order  to  take  care  of 
special  job-lots,  close-outs  or  bankrupt  stocks.  Doing 
such  a  huge  volume  of  business  the  department  stoi-e  can 
afford  to  pay  salaries  that  are  attractive  enough  to  en¬ 
able  them  to  employ  the  highest  type  of  business  men. 
With  the  means  of  bringing  to  them  the  best  men  of 
the  country  it  is  not  surprising  that  they  have  made 
such  wonderful  success. 

Most  of  the  stores  find  it  unnecessary  to  liquidate 
their  installment  paper.  They,  therefore,  are  in  a  posi¬ 
tion  to  offer  very  convenient  credit  terms  with  low  rates 
of  interest.  Having,  one  might  say,  almost  unlimited 
funds,  full  advantage  is  taken  of  the  opportunity  to  in¬ 
crease  sales  by  selling  on  the  easy  payment  plan.  Us¬ 
ually  a  very  small  down  payment  is  used  to  lure  the 
customer  into  the  store. 

The  department  store  will  maintain  prices  on  items 
on  w’hich  there  is  a  standard  price.  How’ever,  they  are 
constantly  on  the  alert  to  purchase  items  that  are  com¬ 
petitive  to  the  nationally  advertised  brands  and  on 
which  there  is  no  set  price  in  order  that  they  may  be 
used  as  “leaders.”  These  items  are  offered  at  sale 
prices.  Many  times  goods  are  sold  at  cost  in  order  to 
get  the  buying  public  into  the  store.  On  other  lines 
these  stores  buy  direct  from  the  manufacturer  and  the 
wide  margin  permits  selling  at  a  discount  and  with  still 
a  fair  net  profit.  The  department  store  is  ever  ready  to 
take  up  the  sale  of  any  article  that  can  be  sold  at  a 
profit.  If  certain  electrical  devices  are  not  sold,  it  may 
be  taken  as  assurance  they  cannot  be  sold  at  a  profit. 
Any  time  the  electrical  industry  w'ants  to  make  the  elec¬ 
tric  range  as  popular  as  the  gas  stove,  all  that  is  neces¬ 
sary  is  to  let  the  department  stores  merchandise  them 
as  they  do  other  electrical  devices. 

In  conclusion,  it  should  be  said  that  department 
stores  are  successful  because  they  know'  how  to  mer¬ 
chandise.  The  know'ledge  of  how'  to  buy  and  sell  at  a 
profit  has  been  acquired  after  years  of  hard  experience. 
Therefore,  let  us  not  be  too  hard  on  the  electrical  deal¬ 
er  if  he  fails  to  measure  up  to  what  is  expected  of  him. 
As  he  becomes  proficient  in  the  use  of  all  of  the  tools 
of  the  merchandising  trade,  he  will  prosper  and  be  suc¬ 
cessful.  Where  the  industry  has  erre<l  is  that  those 
who  have  tried  to  help  him  u.se  these  tools  have  not, 
themselves,  mastered  their  use.  One  might  say  it  has 
almost  been  a  ca.se  of  the  blind  leading  the  blind. 


The  Promotion  of  Electric  Appliance  Sales 

By  H.  C.  GOLDRICK* 


The  purpose  of  this  committee  has  been  to  study 
the  development  of  electrical  appliances,  recom¬ 
mend  methods  to  popularize  their  use  and  present 
plans  for  productive  selling.  (Appliances  included  in 
this  work  of  not  more  than  660  watt  consumption.) 

To  have  thoroughly  and  consi.stently  followed  the 
procedure  as  designated  by  the  purpose  of  the  com¬ 
mittee  would  have  required  many  meetings  and  dis¬ 
cussions  but  the  pioneering  and  following  of  these  same 
problems  had  already  been  conducted  by  the  national 
and  sectional  bodies  and  by  many  of  their  merchan¬ 
dising  committees.  The  difficulties  encountered  in  the 
early  days  are  still  present,  but  due  to  the  thought  and 
action  which  has  been  expended  upon  them  during  the 

*Sub-Committe*  on  Appliance  Sales:  H.  C.  Goldrick.  chairman; 
J.  C.  Hobrecht.  J.  A.  McWilliams.  H.  L.  Miller,  R.  E.  Heerman, 
G.  W.  Barker,  A.  L.  Spring.  W.  C.  Wurfel.  C.  ClilTord.Carl  Heil- 
bom.  A.  H.  Nicoll,  J.  P.  Bowden,  Fred  Lantz,  George  T.  BiKelow. 


past  few'  years,  the  mountains  are  not  as  high  or  the 
chasms  as  deep.  A  comparison  need  only  be  made  be- 
tw'een  pre-w'ar  and  present  conditions  to  show'  how'  much 
progress  has  indeed  been  made.  How'ever,  new'  angles 
on  old  problems  have  developed  and  it  has  been  the  en¬ 
deavor  of  the  Appliance  Committee  to  cover  these  lat¬ 
er  developments. 

The  inroad  made  by  the  department  store  upon  a 
field  originally  developed  and  exploited  almost  exclus¬ 
ively  by  the  central  station  and  electrical  dealer  has 
been  of  deep  concern  to  all  engaged  in  the  various 
branches.  The  committee  feels  fortunate  to  be  able  to 
present  herewith  a  paper  by  E.  A.  Norton,  for  seven¬ 
teen  years  in  the  electrical  jobbing  field,  and  now  a  de¬ 
partment  head  of  one  of  the  largest  and  most  success¬ 
ful  department  stores  of  the  entire  country.  His  state¬ 
ments  of  facts  can  be  profitably  absorbed  by  the  indus¬ 
try.  It  is  the  thought  of  the  committee  that  when  these 
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cardinal  points  of  successful  merchandising  are  gener¬ 
ally  adopted  and  practiced  by  all  engaged  in  electrical 
selling  that  the  major  part  of  our  problems  ^dll  be  be¬ 
hind  us. 

During  the  Fresno  and  Del  Monte  meetings  certain 
discussions  were  held  and  some  resolutions  were  p^sed, 
covering  fundamentals  of  importance.  In  the  majority 
of  cases  these  have  been  previously  included  in  national 
and  sectional  activities  but  the  committee  considers 
them  of  such  importance  as  to  justify  a  repetition  vdth 
certain  recommendations  to  meet  the  present  day  situ¬ 
ation. 

Distribution 

The  first  electrical  appliances  were  marketed 
through  electrical  channels  exclusively;  gradually  other 
outlets  have  developed,  in  spite  of  an  effort  at  one  time 
to  confine  the  selling  within  original  bounds.  Fortun¬ 
ately,  the  industry  h^as  conformed  itself  to  the  natural 
development.  In  order  to  clear  any  remaining  doubts, 
the  committee  at  the  Fresno  meeting  went  on  record  as 
recognizing  the  necessity  of  encouraging  all  legitimate 
and  ethical  outlets  of  electrical  merchandising.  It  is 
the  belief  that  there  are  several  channels  of  distribu¬ 
tion,  that  these  will  not  conflict  but,  on  the  other  hand, 
will  tend  to  develop  each  other,  and  that  local  conditions 
will  largely  determine  which  will  predominate  in  their 
respective  localities.  Restriction  should  be  supplanted 
by  cooperation.  The  committee  has  also  recorded  its 
appreciation  of  the  pioneer  w’ork  performed  by  the  elec¬ 
trical  contractor-dealer  and  has  expressed  its  confidence 
in  him,  with  a  pledge  to  support  him  in  his  future  de¬ 
velopment  as  an  electrical  merchandiser. 

Whether  or  not  a  dealer  may  prosper  on  electrical 
sales  only  has  been  found  to  depend  upon  the  dealer  and 
local  environment.  There  is  record  of  many  successful 
exclusive  electrical  dealers,  while  on  the  other  hand, 
some  have  never  prospered  until  they  included  other 
classes  of  merchandise.  The  successful  exclusive  deal¬ 
er,  as  a  rule,  depends  upon  canvassing.  The  success¬ 
ful  dealer  with  other  lines  depends  largely  upon  stores 
sales.  The  latter  appears  to  have  been  gradually 
brought  into  this  arrangement  due  to  difficulty  in  se¬ 
curing  the  proper  type  of  canvasser.  For  those  deal¬ 
ers  who  have  determined  upon  the  advisability  of  in¬ 
cluding  other  than  electrical  items,  the  committee  calls 
their  attention  to  the  very  complete  report  and  recom¬ 
mendation  of  the  Merchandise  Sales  Division  of  Elec¬ 
trical  Merchandise  pre.sented  to  the  N.  E.  L.  A.  at  Pasa¬ 
dena,  May  18-22,  1920.  It  is  suggested,  furthermore, 
that  the  dealer  of  limited  capacity  carefully  con.sider 
the  additional  capital  required  when  any  expan.sion  is 
planned. 

Advertising 

From  a  sul•^’ey  of  advertising  leaflets,  folders  and 
books  on  the  stock  shelf  of  any  dealer  it  is  quite  evident 
that  more  is  being  produced  and  supplied  than  good 
judgment  can  justify.  Hundreds  of  thousands  of  dol¬ 
lars  are  being  wasted  annually  through  neglect  and  ob¬ 
solescence.  One  dealer  who  purchased  goods  to  the 
amount  of  $3,000  in  one  year  requested  folders  for  the 
first  part  of  the  next  year  to  the  amount  of  $400.  This 
was  also  in  addition  to  an  advertising  allow'ance  in  the 
previous  year  of  $150.  The  committee  recognizes  the 
value  of  proper  advertising  matter  in  sufficient  amount 
to  bring  the  article  to  the  attention  of  the  prospective 
purchaser,  but  it  is  inevitable  that  an  unjust  burden  on 
the  manufacturer  must  sooner  or  later  be  passed  to  the 
retail  purchaser.  It  is  recommended  that  careful  consid¬ 
eration  be  given  by  the  manufacturer  to  the  advisabil¬ 
ity  of  making  a  nominal  charge  for  all  advertising  mat¬ 
ter  so  as  to  insure  its  economical  distribution. 

The  value  of  newspaper  advertising  is  above  debate. 
How'ever,  some  dealers  are  too  economical  while  others 
swing  to  the  opposite  extreme  and  spend  beyond  reason. 
It  is  recommended  that  an  annual  budget  be  established, 
based  upon  5  per  cent  of  estimated  sales,  this  to  be 
used  for  consistent  advertising  throughout  the  year, 
and  supplemented  by  whatever  additional  amounts  are 
supplied  by  the  manufacturer  or  distributor.  As  these 
two  latter  organizations  are  experienced  in  advertising 
and  maintain  departments  for  this  purpose,  it  will  be 
economy  for  the  dealer  to  have  his  advertising  laid  out 
by  their  experts.  Special  campaigns  or  “splash”  ad¬ 
vertising  should  not  be  indulged  in  except  after  due 
deliberation  and  consultation  wdth  the  manufacturer  or 


distributor  and  then  only  w’hen  the  expense  can  be  posi¬ 
tively  justified. 

Salesmen 

The  lack  of  retail  salesmen  is  felt  today  by  every 
dealer  in  electrical  merchandise,  but  more  especially  by 
the  dealer  who  depends  to  any  extent  upon  canvassing. 
After  lengthy  consideration  of  this  situation  at  the  Del 
Monte  meeting  the  following  resolution  was  imani- 
mously  adoptf.d: 

WHEREAS  it  has  developed  in  discussion  that  education  on 
electric  sales  and  application  is  still  very  much  needed  amoni;  the 
ranks  of  the  industry,  especially  amons  those  who  meet  the  public 
in  any  capacity  whatsoever,  namely:  salesmen,  wiremen,  metermen, 
troublemen,  servicemen,  deliverymen,  minor  executives,  etc.  and 

WTHEREAS  there  is  a  manifest  lack  of  consideration  on  the 
part  of  these  people  as  to  the  service  which  these  devices  will  ren¬ 
der,  tofrether  with  a  lack  of  knowledge  of  the  device  itself  and  its 
application,  be  it  therefore 

RESOLVEID  that  a  means  should  be  provided  by  one  of  the  na¬ 
tional  co-operative  organisations— either  the  N.  iL  L.  A.  or  the 
S.  E.  D. — which  means  should  present  to  all  members  of  the  in¬ 
dustry  the  comfort  and  usefulness  which  electrical  appliances  ren¬ 
der  in  daily  life  and  the  savings  effected  by  these  devices,  and  be 
it  further 

RESOLVED  that  this  means  be  made  available  through  all  the 
various  electrical  organisations  to  all  members  of  the  electrical  in¬ 
dustry,  these  organisations  being  the  A.  F.  of  L.,  I.  B.  E.  W., 
and  all  other  organized  bodies  interested  in  the  electrical  develop¬ 
ment  of  the  United  States. 

The  spirit  of  this  resolution  is  in  accordance  with 
the  work  which  has  already  been  done  by  the  national 
body  in  formulating  and  offering  at  cost  a  course  of  in¬ 
struction  to  electrical  salesmen.  An  announcement  of  a 
new'  course  for  $12  was  made  in  the  February  number 
of  the  N.  E.  L.  A.  Bulletin.  The  committee  at  the  Del 
Monte  meeting  recommended  that  a  delegate  be  sent  to 
the  national  meeting  to  lay  special  emphasis  upon  more 
intensive  sales  training  of  the  present  employees  in 
electrical  selling  organizations  and  offering  inducements 
to  attract  more  and  desirable  talent  into  electrical  sell¬ 
ing.  All  manufacturing  and  distributing  organizations 
now  have  sales  promotion  departments  equipped  to  train 
the  dealers’  organizations  toward  better  selling  and 
the  committee  earnestly  urges  that  every  selling  organ¬ 
ization  call  upon  its  suppliers  for  this  help,  which  is 
to  be  had  for  the  asking. 

Profits 

The  margin  of  profit  to  the  dealer  from  sales  has 
been  gradually  increasing  until  there  is  now  a  fair  bal¬ 
ance  left  for  net.  The  increase  has  in  most  cases  re¬ 
sulted  from  higher  re-sale  prices,  thus  passing  it  to  the 
retail  purchaser.  It  is  apparent  that  the  limit  in  this  di¬ 
rection  has  been  reached  and  in  order  to  allow  addition¬ 
al  margins  to  the  dealer  which  will  put  him  on  the 
same  level  with  merchants  of  other  lines,  it  will  be 
necessary  to  effect  savings  in  production  and  distribu¬ 
tion  costs.  The  former  is  in  the  hands  of  the  manu¬ 
facturer  entirely  and  without  question  is  receiving 
proper  attention.  The  latter  is  in  the  hands  of  the  deal¬ 
er  as  well  as  the  manufacturer  or  distributor.  The 
dealer  can  assist  in  lowering  costs  of  distribution  by 
properly  anticipating  his  requirements: — thus  saving 
rush  shipments, — ordering  in  standard  package  lots,  and 
in  minimum  w'eight  quantities.  Unjust  requests  upon 
the  supplier  for  replacements,  free  service  on  appliances 
when  due  to  the  customer’s  fault,  and  unwarranted  sales 
assistance  or  duplication  of  effort,  all  lead  to  increa.sed 
costs.  The  application  of  the  golden  rule  will  eventual¬ 
ly  react  in  lower  costs  and  lower  prices  to  the  public. 
As  costs  are  lowered  it  will  be  possible  to  increase  re¬ 
muneration  to  the  sales  organization  and  thus  attract 
the  type  of  personnel  which  we  wi.sh  to  make  a  part  of 
the  electrical  industry,  in  one  branch  or  another. 

Conclusion 

A  review  of  conditions  in  the  field  and  a  digest  of 
the  various  topics  discussed  at  the  Fresno  and  Del 
Monte  meetings,  as  well  as  in  sub-committee  meetings, 
demonstrate  that  the  entire  industry'  is  alive  to  the 
problems  facing  it,  that  genuine  effort  is  being  made  to 
solve  these  problems  and  that  actual  progress  is  being 
made,  'fhere  are  more  successful  merchants  of  elec¬ 
trical  appliances  than  ever  before  and  the  volume  of 
sales  is  increasing  at  a  healthy  rate. 

To  continue,  the  industry  must  continue  to  act  as  a 
unit,  the  new  problems  must  be  frankly  discussed  and 
acted  upon  in  one  accord,  and  strict  economy  in  time 
and  expenditures  must  be  practiced.  The  year  1924 
promises  to  be  one  of  the  best  appliance  years. 
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The  Electric  Truck— The  “Super- Appliance” 

By  J.  S.  MOULTON  and  A.  B.  WOLLABER* 


That  the  electric  truck  is  rapidly  coming  into  its 
own  can  no  longer  be  disputed.  Probably  the  great¬ 
est  mistake  was  its  too  early  birth.  Years  ago  when 
all  trucks  were  new  and  undeveloped,  the  electric  made 
its  appearance  amid  great  applause.  Poor  roads,  ill 
adapt^  work,  inefficient  motor  and  chassis  design, 
added  to  frail  battery  construction,  all  but  killed  it. 
Then  came  the  gras  truck.  Unlimited  mileage  and  speed 
were  topmost  in  the  minds  of  transportation  execu¬ 
tives.  Helled  by  the  popularity  of  the  gas  motor  car, 
the  intricacies  of  gas  engrines,  maintenance  and  repairs 
were  minimized.  Due  to  immense  production,  cost 
prices  were  declining  even  as  value  and  efficiency  were 
decreasing.  A  perspective  view  could  hardly  discern 
the  electric  snowed  under. 

However,  there  were  a  few  far  seeing  manufactur¬ 
ers  who  knew  that  fundamentally  the  electric  was  right. 
Given  the  same  engineering  development,  the  electric 
would  demonstrate  its  particular  superiority  for  cer¬ 
tain  types  of  transi>ortation.  They  plugged  along.  Elec¬ 
tric  motors  and  batteries  were  products  of  unlimited  ap¬ 
plication  and  made  by  manufacturers  of  international 
reputation.  Inprovements  on  these  items  were  as  rapid 
as  the  use  of  electricity.  Chassis  desigfns  were  adapted 
fi-om  the  latest  gas  truck  practice.  From  the  very  in¬ 
ception -of  the  electric  truck  there  were  many  large  or¬ 
ganizations  which  recognized  its  merit  and  continued  to 
use  and  purchase  more  for  specialized  work.  Among 
these  is  the  American  Railway  Express  Company — a 
company  that  depends  on  economical  transportation  as 
its  sole  source  of  revenue — which  today  operates  about 
1,800  electric  trucks. 

With  the  cooperation  of  motor  manufacturers,  bat¬ 
ter^’  manufacturers  and  power  companies,  electric 
vehicle  manufacturers  have  today  produced  storage  bat¬ 
tery  propelled  trucks  which  are  unrivaled  on  the  ground 
of  economy,  by  any  other  mode  of  transportation.  The 
electric,  even  with  its  relatively  low  speed  and  limited 
mileage,  has  a  definite  field  in  which  it  excels.  As 
prejudice  grives  way  to  open  minded  investigation,  as 
competition  forces  greater  economy,  and  as  corporation 
executives  introduce  cost  accounting  records  in  their 
methods  of  selecting  delivery  equipment,  the  faster  will 
be  the  championing  of  the  storage  battery  propelled 
vehicle. 

At  the  pre.sent  time  the  small  margin  of  profit  which 
exists  in  many  industries  together  with  the  demand  and 
necessity  of  reducing  operating  costs  and  thereby  re¬ 
ducing  the  price  differential  which  exists  between  raw 
materials  and  manufactured  products  delivered  to  the 
consumer,  is  forcing  all  kinds  of  business  enterprises  to 
take  advantage  of  the  economies  in  city  transportation 
offered  by  the  electric  truck. 

The  increased  interest  displayed  in  keeping  record 
of  delivery  costs,  together  with  the  more  congested 
traffic  and  better  pavements  of  the  western  cities  is  fo¬ 
cusing  attention  on  the  electric  street  truck.  Detailed 
investigation  has  shown  that  the  cost  of  delivery  of 
products  which  are  distributed  from  house  to  house  or 
from  store  to  store  within  the  cities  of  this  country 
ranges  from  11  per  cent  of  the  selling  price  for  dairy 
products  to  as  high  as  50  per  cent  for  ice.  Realization 
of  the  large  portion  of  the  total  sales  price  which  goes 
for  delivery  must  direct  attention  to  the  increased  profit 
which  can  be  realized  through  cutting  this  delivery  cost. 
As  it  is  not  unusual  for  electric  trucks  to  effect  a  sav¬ 
ing  of  40  to  50  per  cent  in  delivery  costs  when  u.sed  to 
replace  horse  drawn  vehicles  or  gas  trucks,  the  reason 
for  the  increased  interest  and  use  of  the  electric  be¬ 
comes  evident. 

The  Field  of  Use  on  the  Pacific  Coast 
The  use  of  electric  trucks,  particularly  on  the  Pa¬ 
cific  Coast,  is  in  its  infancy  and  the  field  cannot  by  any 
possible  stretch  of  the  imagination  be  considered  satu¬ 
rated.  The  sale  of  each  and  every  electric  truck  at  the 
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present  time  makes  just  that  much  easier  the  sale  of 
the  next  truck.  It  is  indeed  fortunate  that  the  dealers 
handling  the  various  makes  of  electric  trucks  together 
with  the  battery  manufacturers  and  a  number  of  the 
power  companies  realize  this  situation  and  are  working 
hand  in  hand  toward  a  common  goal.  It  has  been  the 
experience  in  the  past  that  this  cooperation  has  result¬ 
ed  in  more  and  better  business  for  everyone  concerned 
and  it  is  the  sincere  hope  of  the  transportation  bureau 
that  such  cooperation  will  continue  and  be  streng^thened 
as  time  goes  on. 

Desirability  of  Power  Battery  Load 

Several  of  the  Pacific  Coast  power  companie.s  have 
been  apathetic  in  their  interest  in  electric  trucks,  pos¬ 
sibly  neither  realizing  the  very  desirable  characteristics 
which  the  electric  truck  battery  charging  load  has  nor 
appreciating  the  large  revenue  which  might  be  built  up 
by  an  active  campaign  to  place  electric  trucks  in  their 
territory.  The  eastern  power  companies  as  a  group 
actively  foster  the  use  of  electrics  and  have  thereby 
built  up  a  very  lucrative  source  of  revenue  without  in¬ 
creasing  their  plant  investment  to  any  extent.  The 
charging  of  the  battery  is  done  during  the  night  when 
the  load  on  the  power  system  is  below  average,  which 
means  that  practically  no  additional  investment  is 
necessary  for  generating  equipment,  transmission  lines, 
substations  or  distribution  lines,  as  electric  truck  gar¬ 
ages  are  usually  located  where  they  can  be  served  from 
existing  distribution  facilities. 

In  attempting  to  increase  the  use  of  electrical  ap¬ 
pliances  which  the  power  companies  are  convinced  bring 
them  a  desirable  revenue,  the  companies  have  found 
that  they  should  encourage  their  employees,  or  should 
use  themselves  wherever  possible,  the  self-same  ap¬ 
pliances.  It  is  an  accepted  fact  that  the  electric  truck 
charging  load  is  a  desirable  one  and  it  seems  difficult 
to  understand  why  certain  of  the  utilities  are  not  using 
electric  trucks  in  their  operations  and  encouraging  the 
use  of  trucks  within  their  territory.  The  transporta¬ 
tion  bureau  is  lending  its  efforts  in  an  attempt  to  en¬ 
thuse  all  of  the  Pacific  Coast  companies  with  the  desir¬ 
ability  of' making  active  sales  effqrts  for  the  placing  of 
electric  trucks  and  tractors  wherever  they  are  suited  to 
the  work  at  hand. 

Necessity  for  Keeping  Cost  Data 

The  lack  of  cost  data  in  the  past  has  been  one  of  the 
hindrances  to  the  wider  use  of  the  electric  truck  as  with¬ 
out  such  information  it  is,  of  course,  impossible  to  tell 
whether  or  not  electrics  are  operating  cheaper  than 
horse  drawn  vehicles  or  gasoline  trucks.  More  and  more 
concerns  are  starting  to  keep  accurate  costs,  however, 
and  at  least  one  concern  on  the  Pacific  Coast  is  engaged 
in  keeping  cost  records  at  a  very  nominal  monthly 
charge  for  subscribers  who  do  not  wish  to  do  their  own 
bookkeeping.  This  bureau  can  not  too  heartily  endorse 
any  move  which  will  tend  to  increase  the  accurate  keep¬ 
ing  of  truck  operating  costs  as  these  cost  records  will 
do  more  than  any  other  thing  in  promoting  and  encour¬ 
aging  the  use  of  electric  trucks. 

“Electrics”  .\re  Sold  as  Economical  Transportation 

Electric  trucks  with  the  various  sizes  and  types  of 
batteries  which  may  be  used  in  them  comprise  a  very 
efficient  unit  of  transportation  when  correctly  chosen 
for  the  intended  work.  The  electric  truck  should  not  be 
sold  from  a  catalog  without  any  investigation  of  the  use 
to  which  it  will  be  put,  but  should  actually  be  fitted  for 
the  work  at  hand.  The  dealers  handling  electric  trucks 
and  batteries  on  the  Pacific  Coast  sell  economical  trans¬ 
portation  rather  than  electric  trucks.  It  is  the  hope  of 
the  bureau  that  this  will  continue  to  be  the  case  and 
that  as  more  and  more  individuals  become  interested  in 
this  field,  the  growing  use  of  the  electrics  will  not  tempt 
a  misapplication  simply  for  the  pos.sibility  of  making  a 
sale. 

Because  of  the  fact  that  electric  trucks  are  sold  for 
particular  purposes,  cost  figures  on  the  operation  of 
the.se  trucks  must  be  considered  purely  in  the  light  of 
th«  work  they  are  doing  and  compared  to  the  co.st  of 
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Fir.  1. — Diagram  showini?  three  methods  of  char^inK  batteries. 


gasoline  or  horse  drawn  vehicles  performing  the  same 
work,  and  not  compared  at  random  with  costs  of 
vehicles  doing  other  work  under  different  conditions. 
The  truck  dealers  are  transportation  engineers.  Any 
concern  having  city  deliveries  should  be  interested  in 
electric  trucks.  It  will  be  to  their  advantage  to  call  on 
a  truck  dealer  and  ask  him  for  a  report  on  the  practi¬ 
cability  and  economy  of  applying  electric  trucks  to  this 
use. 

Tmck  transportation  is  a  highly  specialized  indus¬ 
try  meriting  the  analysis  of  an  expert  where  large 
fleets  are  involved.  For  long  interurban  and  high  speed 
hauls  the  gas  truck  is  undisputed  leader.  But  there  is 
a  broad  field  of  city  transportation  which  is  character¬ 
ized  by  moderate  mileage,  many  stops  and  relatively 
low'  speed  necessitated  by  traffic  congestion  which  can 
most  economically  be  filled  by  the  electric  truck. 

Batteries  in  Electric  Trucks 

As  the  life  and  proper  operation  of  the  electric 
vehicle  is  largely  dependent  upon  the  battery,  this 
committee  has  b^n  very  careful  in  its  investigations  to 
be  guided  only  by  w'hat  could  be  considered  the  best 
practice  with  this  very  important  subject.  It  was  found 
to  be  quite  impossible  to  confine  its  investigations  or 
this  report  to  any  particular  make  of  battery  because 
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is  a  fact  that  the  majority  of  users  of  the  electric 
vehicle  in  Western  territory  appear  to  be  too  w’ell  sati.s- 
fied  with  its  operation  to  give  very  much  consideration 
to  the  preparation  and  keeping  of  cost  data.  As  a  mat¬ 
ter  of  fact  we  could  find  but  few  users  of  electric  trucks 
in  this  territory  who  keep  details  of  cost  on  mainten¬ 
ance  of  trucks  or  batteries  sufficiently  accurate  to  serve 
any  useful  purpose  at  all. 

Cost  of  Operation 

Until  such  a  time  as  the  industry  is  in  a  position 
here  on  the  Pacific  Coast  to  obtain  accurate  cost  data 
in  connection  with  the  use  and  operation  of  electric 
vehicles,  particularly  as  pertains  to  the  battery,  it  is 
thought  best  to  consider  a  hypothetical  case  of  battery 
cost  w'hich  can  easily  and  fairly  be  estimated,  rather 
than  to  take  the  meagre  data  available  in  this  connec¬ 
tion.  For  example,  assuming  a  battery  for  a  one  ton 
electric  which  costs  about  $1,000  and  has  an  average 
life  of  four  years;  interest  at  6  per  cent  on  the  invest¬ 
ment  and  pow'er  at  three  cents  per  kw'.-hr.,  allowing 
for  300  working  days  per  year  and  wastage  of  current: 


Cost  . 

Interest  at  . 

Power  for  charKinjr 


Fiw.  2. — Showing  distance  traveled  by  electric  truck,  gasoline  truck, 
and  horse  truck  per  dollar. 

it  is  obvious  that  an  injustice  might  be  done  to  certain 
makes  of  batteries  if  due  care  was  not  taken  in  consid¬ 
ering  the  conditions  under  which  they  were  to  be  oper¬ 
ated.  Certain  batteries  are  adapted  to  certain  classes 
of  work  and  one  battery  might  w’ell  be  considered  a  suc¬ 
cess  in  one  line  of  work  while  if  put  to  another  test 
might  prove  to  be  more  or  less  unsatisfactory.  It 
seemed,  therefore,  that  it  would  be  best  to  approach  the 
subject  from  an  impartial  standpoint  leaving  out  of 
consideration  any  particular  make  of  battery. 

A  great  deal  has  already  been  published  on  the  sub¬ 
ject  of  batteries  as  affecting  Easteni  operation  of  elec¬ 
tric  vehicles,  but  here  in  the  West  there  is  an  utter  lack 
of  authentic  information  upon  which  to  base  a  report, 
either  a.'^  regards  cost  of  operation  or  maintenance.  It 


Four  year  total  . $1,840 

Or  $4fi0  par  year  which  is  $38.33  per  month  i>er  battery. 

Care  and  Maintenance 

So  far  as  maintenance  is  concerned  there  are  just 
four  rales  on  batteries: 

1.  Charire  properly 

2.  Flush  rcRularly 

3.  Do  not  overheat  or  overwork 

4.  Keep  dry  and  clean 

The  first  item  is  the  most  important  and  it  is  the 
easiest  to  comply  with  if  proper  charging  equipment  is 
installed.  A  repre.sentative  of  the  battery  manufactur¬ 
er  should  be  asked  to  specify  the  type  and  details  of 
equipment  to  be  u.sed  for  each  powrer  situation.  If 
proper  size  and  type  of  battery  is  installed  in  the  track 
by  the  selling  agent  the  third  item  is  taken  care  of. 
Cleanliness  is  important  and  easily  complied  with  if, 
like  flushing,  it  is  put  on  a  routine  basis. 

Charging  Systems 

Battery  charging  in  the  early  days  of  electric 
vehicles  was  a  very  different  proposition  from  the  pres¬ 
ent  day  methods.  Proper  charging  equipment  today  is 
automatic,  requires  no  manual  adjustments  and  abso¬ 
lutely  protects  the  battery  from  overcharging  and  over¬ 
heating.  Direct  current  alone  can  be  u.sed  for  charg¬ 
ing.  If  alternating  current  power  only  is  available,  it 
must  be  converted  into  direct  current.  This  can  be  done 
by  means  of —  (a)  Synchronous  converter,  (b)  Motor 
generator,  and  (c)  Mercury  arc  rectifier. 

There  are  now  three  methods  of  charging  in  general 
use.  These  are  listed  below'  in  the  order  in  w'hich  they 
came  into  use.  (See  Fig.  1.) 

1.  The  series-resistance  or  constant-current  method  is  the 
oriirinal  charxinK  system.  It  is  used  where  an  attendant  is  avail¬ 
able  or  where  the  other  methods  mixht  be  impractical  due  to  a 
ureat  variety  of  battery  voltages  or  other  reasons. 
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2.  The  coiuitant-imtential  method  was  adoi>ted  many  years  ago 
and  is  used  with  considerable  success  in  that  it  retiuires  about  16 
l>er  cent  less  time  in  cbantinir  than  the  other  methods.  Any  slight 
variations  in  bus  voltage  cause  great  variations  in  charging  rate 
which  may  be  harmful  to  the  battery. 

3.  The  modifled  constant-|x>tential  method  is  really  a  combina¬ 
tion  of  the  two  foregoing  methods  and  is  very  rapidly  gaining  in 
lioiHilarity.  The  only  difference  in  connections  is  the  addition  of 
a  fixed  resistance.  This  resistance  acts  as  a  cushion  to  take  care 
of  "shocks.”  There  is  little  doubt  but  that  this  system  is  the  sys¬ 
tem  of  the  immediate  future. 

In  order  to  determine  what  kind  and  capacity  of 
charginj?  apparatu.s  is  necessary,  the  follo^\^ng  inform¬ 
ation  must  be  obtained: 

1.  Time  available  for  charging 

2.  Number  of  cells  and  capacity  in  am|>ere-hours 

3.  Number  of  batteries  to  be  charged  at  one  time 

Regardless  of  the  method  of  charging  used  or  the 
kind  of  battery  charged,  an  automatic  device  for  dis¬ 
connecting  the  battery  when  the  charge  ha.s  been  com¬ 
pleted  is  essential  and  is  standard  equipment  on  all 
modern  electric  trucks.  This  device  is  merely  a  combin¬ 
ation  ampere-hour  meter  and  electro-magnetic  trip  for 
opening  the  charging  circuit.  The  average  storage  bat¬ 
tery  of  good  con.struction  can  usually  be  given  a  full 
charge  in  a  period  of  approximately  nine  hours  without 
•leterioration  or  injury  to  the  battery  itself.  Obviously, 
charging  should  be  done  without  the  necessity  for  ex¬ 
cessively  gassing  the  battery  or  overheating  it,  and  of 
course  the  level  of  electrolyte  or  solution  in  each  cell 
should  cover  the  plates  and  separators  in  that  cell. 

As  to  the  efficiency  of  the  electric  battery,  the  con¬ 
version  of  electricity  from  the  battery’  into  power  at  the 


wheels  is  dependent  upon  the  efficiency  of  the  electric 
motor,  the  wiring  and  the  transmission  of  the  vehicle. 
The  transmission  is  no  less  efficient  than  that  in  a  gas 
car,  and  it  is  believed  the  electric  motor  (75  per  cent 
efficient)  is  considered  to  be  as  efficient  or  more  so  than 
the  most  efficient  internal  combustion  engine  (20  to  25 
per  cent  efficient)  applicable  to  automotive  use.  Cer¬ 
tainly  when  we  consider  that  the  electricity  is  used  only 
when  the  vehicle  is  operating  and  is  never  allowed  to 
run  or  be  used  when  the  vehicle  is  standing,  as  it  is 
with  most  gasoline  trucks,  obviously  le.ss  actual  energy 
is  wasted  with  the  electric. 

Quoting  from  the  Electric  Truck  Bulletin  edited  by 
the  National  Electric  Light  Association: 

"Many  a  hostler  and  stable  man  is  today  handling  batteries 
with  all  of  the  ea.se  and  none  of  the  worry  with  which  he  cared 
for  and  fed  horses.  He  had  rules  for  feeding  and  caring  for 
horses.  He  has  no  more  and  less  exacting;  ruies  for  handlinir  his 
batteries." 

That  the  storage  battery  requires  far  le.ss  main¬ 
tenance  and  attention  than  the  gas  engine  is  so  self- 
evident  that  further  discussion  is  hardly  warranted. 

The  appendix  to  this  report  contains  a  number  of 
cost  figures  obtained  from  the  Pacific  Coast  concerns 
operating  electric  trucks.  These  figures  speak  very 
forcibly  for  the  economy  of  the  electric.  A  more  graph¬ 
ic  idea  can  be  obtained  of  the  economy  of  the  electric 
by  means  of  the  letters  which  also  follow  this  report 
from  various  concerns  using  them. 

The  bureau  can  report  a  large  increa.se  in  the  in¬ 
terest  displayed  in  electric  trucks  and  very  bright  pros¬ 
pects  for  a  considerable  growth  in  their  use  during  1924. 


APPENDIX 


COST  OF  SIX  ONE-TON  ELECTRICS 

IN  DEPARTMENT 

STORE  USE. 

LOS  ANf;ELES. 

tlALlF. 

Car  Number. . 

.  1 

2 

.1 

4 

5 

6 

Charging  Costs. . 

.  $  12.3.1 

$  20  (X) 

$  17  00 

$  18  .50 

$  1.1  .10 

$  12  Of) 

Repair  Parts  .  . . 

.  2.00 

.1.60 

.50 

1  35 

.1  60 

3.15 

Repair  Labor - 

.  8  .10 

11.10 

6  90 

8  00 

14  00 

9  80 

Tires . 

.  7  (X) 

6  60 

6  00 

6.85 

1 1 . 50 

9.10 

Body  Repairs  .  . 

.  l.S  (X) 

15. (X) 

15  00 

15  00 

15.  Of* 

15  Of) 

Garage  Overhead 

.  48  00 

48  00 

48  00 

48  ()0 

.56  00 

57  50 

Insurance . 

.  7  (X) 

7  00 

7.00 

7  .00 

7.00 

7.00 

Depreciation. .  . . 

.  76  (X) 

79.  (X) 

75.00 

88.  (X) 

76  Of* 

73 .  .50 

Total . 

.  $175  6.S 

$190  .10 

$175.40 

$192.70 

$196  4f* 

$187.05 

Miles  per  Month 

.  490 

99.1 

8(X) 

8.10 

650 

860 

Cost  per  Mile. . . 

.  .358 

.192 

.219 

.232 

..102 

.218 

Costs  are  average  for  one  month  covering  six  months'  i>eriod. 
Depreciation  figures  on  20%  a  year,  which  is  high  for  electric  trucks. 
Garage  overhead  is  also  high,  due  to  expx-nsive  property  used. 


GOST  OF  OPF.RATING  AND  MAINTAINING  ONE  TWO-TON  ELECTRK:  TRUCK  I'NDER 
NORMAL  OPERATION  OVER  CITY  ROUTES  IN  SAN  FRANCESCO 


Investment 

Electric  Truck .  $2,<>84  2.S 

Battery .  1,218.^0 

Total  Investment .  $4,203.  l.S 


Fixed  Charfte  Coat  per  Year 

(Chassis  Less  Tires) 

Interest  at  6%  on  Total  Decreasing  Investment  over 

Period  10  Years,  .Average  3.2% .  $S3  46 

Depreciation  at  10%  i)er  annum  .  276.43 


Per  Year 

Operatinit  C.o«t8  (12.000  Mi.)  Per  Mile 

Battery  Renewal  Sinking  Fund — 4  Yr.  .\vg.  Life .  $314  10  .026I7,S 

Tire  Renewal  Sinking  Fund — .Adjust,  on  10,000  mi.  268  .00  .022.133 

Mechanical  Repairs  Sinking  F'und .  120  00  .  010000 

Current  at  1.2c  per  kw-hr.  12,720  kw-hr.  (1.06 

kw-hr.  per  mile) .  1.S2  .64  .012720 

Grease . • .  6.00  .OOO.SOO 


TOTAL  OPERATING  C(^TS .  $860.74  .071728 


TOTAL  FIXED  CHARGES  PER  YEAR .  $.164. 89 


YEARLY  COSTS  FOR  DIFFERENT  MILEAGES 


.•\vg.  Miles  per 

Total 

Operating 

Day — 300  Davs 

-Avg.  Miles 

Fixed 

Cost  per 

- Total  ('ost  iH‘r - 

- - 

per  Year 

per  Year 

Charges 

Mile 

Year 

Day 

Mile 

25 

7, .500 

$364.89 

.071728 

$  902.85 

$.1  01 

.  1  >0.18 

30 

9.000 

364.89 

.071728 

1.010.44 

3.37 

.11227 

35 

10..500 

.164.89 

.071728 

1.118.0.1 

.1  7.1 

.  1(X)48 

40 

12.0fX) 

364.89 

.071728 

1,225.6.1 

4  08 

.1021.1 

45 

1.1..500 

364  89 

.071728 

1,. 133. 22 

4  44 

.09876 

Route 

No.  of 

2-Ton  Truck 

Cost  at 

No. 

Miles 

Stops 

Time 

Kw'h. 

1.2c  Mile 

1 . 

.  22.3 

50 

2  hrs. 

21  25 

.  2.55 

2 . 

.  19.7 

50 

1  hr.  51  min. 

22. 10 

268 

9.9 

15 

45  min. 

8 . 50 

.  102 

4 . 

9.8 

.10 

50  min. 

9  60 

.115 

5 . 

13.5 

12 

1  hr.  10  min. 

14  Of* 

.  168 

6 . 

7.8 

35 

1  hr.  10  min. 

10. 6f* 

.127 

TOTAL . 

..  81.0 

192 

7  hrs.  46  min. 

86 . 25 

$1  035 

(NOTE. — Name  of  User  will  be  Furnished  upon  Request.) 
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OPERATING  AND  MAINTENANCE  COSTS  OF  3  ELECTRIC  TRUCKS  ON  SHIPPING  AND  DELIVERY  WORK 

UNDER  SAN  FRANCISCO  CONDITIONS 


Mile» 

No.  1  1-Ton  Electric  Delivery  Wagon  in  service  46  months .  26,528 

No.  2  2-Ton  Electric  Delivery  Truck  in  service  39  months . ; .  18,910 

No.  3  3*-i-Ton  Electric  Shipping  Truck  in  service  46  months .  17,140 


DAILY  AVERAGES  MONTH  OF  DECEMBER 

1-Ton  Month 
of  December 


26  ^ys 

Mileage .  26.84 

Cartage .  $10,273 

Current  (4c  per  kw-hr.) .  $  .805 

Number  of  Marks .  37 .08 

Weight  in  lb .  4.441 .68 

Weight  per  Mark .  119.786 


2-Ton  Month 
of  December 
26  Days 
21.5 
$  9.627 
$  .86 
21.50 
8,310.115 
386.535 


3j^-Ton  Month 
of  December 
26  Days 
15.615 
$12,916 
$  .937 

20.692 
14,796.23 
715.057 


Wages . 

Garaging . 

Current  (4c  per  kw-hr.) . 

Repairs  and  Renewals . 

Tires . 

Liability  Insurance . , . . . 

Fire  Insurance . 

Interest  on  Remaining  Principal 
Depreciation  (12%) . 

Total  Expense  for  Month. . . 

Total  Earnings  for  Month. . 

Net  Earnings  for  Month. . . . 


Original  Total  Cost  of  Trucks . 

Wages . 

Garaging . 

Current . 

Repairs  and  Renewals . 

Tires . 

Liability  Insurance . 

Fire  Insurance . 

Interest . 

Total  Expenditures . 

Total  Earnings . 

(t)  Surplus  above  all  costs . 

Average  total  cost  per  month  to  date. 


EXPENSES  FOR  DECEMBER 

.  $  75.00 

.  20.00 

.  21.95 

.  0.00 

.  0.00 

.  4.16 

.  2.25 

.  0.00 

.  32.50 


155.86 

256.83 


100.97 


TOTALS  TO  JANUARY  1ST 

46  Months 

.  $  3,250.00 

.  3,183.08 

.  920.00 

.  804.82 

.  907.14 

.  492.91 

.  191.91 

.  103.80 

.  274.58 


10,128.24 

11,318.33 


1,190.09 

182.03 


$  91.15 

wt 

104  50 

27.. 50 

35.00 

22.36 

24.36 

0.00 

(fc) 

50.00 

0.00 

0.00 

4.16 

4.16 

3.37 

4  .50 

0.00 

0.00 

40.40 

52.40 

188  94 

274  92 

2.50  30 

335  84 

61 .36 

60.92 

39  Months 

46  Months 

$  4,040.00 

$  5,240.00 

)  3,184.91 

(a)  4,658.12 

1,072.50 

1.610.00 

764.15 

1,076.86 

912.40 

1,099.46 

451.86 

552.16 

162.24 

191 .91 

131.43 

207.60 

288.22 

244.59 

11,007.71 

14,880.70 

11,088.47 

18,511 .92 

80.76  3,631.22 

219.06  261.98 


(а)  Wages  include  cost  of  helper  when  needed. 

(б)  No.  3  was  painted  in  November. 

(r)  Net  profit  after  paying  for  investment  and  operating  expenses. 


SAN  JOAQUIN  LIGHT  &  POWER  CORPORATION 
Fresno  City  Water  Corporation 
Operating  Costs  of  Electric  Trucks 
To  April  1,  1924 


Capacity . 

Date  in  Service . 

.  1-Ton 

Electric 

.  12-22-22 

1-Ton 

Electric 

12-1-23 

Repairs  and  Maintenance 

_  .56 

_  5.36 

Chassis . 

Charging  (Labor  and  Water) . 

_  74.74 

_  100.34 

_  4.43 

35.99 

8.98 

....  2  85 

Power . 

_  111.55 

44.56 

Garage  0\’erhead . . 

_  ■  139.46 

57.27 

Total . 

Miles  operated . . 

Cost  per  Mile . 

.Amp.  hours  per  Mile . 

Chassis  Depreciation . 

Battery  Depreciation . 

Speed — loaded . 

Use . \ . 

_  439.29 

_  5,548 

_  .079 

_  3.606 

_  .02 

_  .025 

_  1.5-16 

....  Electric 

Servirp  Crew 

146.80 

1,649 

.089 

4 . 536 
.03 
.03 
13-14 
Water 

Sprvirp  C tew 

2-Ton 

f^-Ton 

H-Ton 

2-Ton 

1-Ton 

Electric 

Electric 

Electric 

Electric 

Electiic 

12-22-22 

11-29-22 

9-10-23 

10-31-22 

1-1-23 

3.60 


31 .34 

10.91 

.30.97 

9  98 

25.83 

153.35 

6.39 

36.45 

22.78 

111.17 

51.73 

49.88 

117.09 

103.90 

7.86 

5.37 

8.63 

10.24 

.04 

8.37 

8.49 

234.42 

8.65 

132.18 

34.51 

236.50 

202.28 

135.54 

158.50 

57.27 

159.33 

150.12 

555.58 

524.77 

148.09 

597.68 

487.55 

6,473 

7,637 

1,9.55 

7,394 

8,034 

.086 

.068 

.076 

.081 

.061 

6 . 250 

2.964 

3.822 

5. 567 

4.635 

.03 

.02 

.03 

.03 

.02 

.03 

.025 

.03 

.03 

.025 

14-15 

15-16 

14-15 

12-13 

11-12 

Storeroom 

Water 

Storeroom 

Storeroom 

Watermeter 

Frpiaht 

S»*rvirR  ('rpw 

FrnreHS 

Freight 

Sets  and  Seal 

Power  costs  based  on  2c  per  kw-hr.  to  motor  generator  set 


OPERATING  COST  ON  3V4-TON  ELECTRIC  TRUCKS  IN  ICE  CREAM  DELIVERY,  LOS  ANGELES 


Truck  MAY  JUNE 

No.  Miles  Kw-hr.  Miles  Kw-hr. 

1  .  646  1,116  658  1,079 

2  . f .  645  1,119  665  1,178 

3  .  493  912  467  776 

4  . ; .  931  1,530  866  1,497 

5  .  780  1,176  700  1,096 


No  record  of  any  repair  cost. 

Power  figured  at  two  cents  per  kw-hr. 
Average  days  per  month  operated — 29. 


Total 

Total 

Cost  of 

Avg. 

JULY 

Miles 

Kw-hr. 

Power 

Cost 

Miles 

Kw-hr. 

3  Months 

3  Months 

3  Months 

per  Month 

652 

1,226 

1,956 

3,371 

$67.42 

$22  44 

683 

1,194 

1,993 

3,491 

69.82 

23.27 

638 

1,052 

1,598 

2,640 

52.80 

17.60 

922 

1,793 

2,719 

4,820 

96.40 

32.13 

797 

1,180 

2,277 

3,452 

69.04 

23.01 

June  1,  1924] 
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GLOBE  MILLING  COMPANY,  LOS  ANGELES 

COMPARATIVE  OPERATING  COSTS— GAS  AND  ELECTRIC  TRUCKS 

Figures  Give  Average  Cost  per  Month 

Truck  Number . 

.  55 

61 

62 

63 

Capacity . 

5-Ton 

3)^-Ton 

3H-Ton 

Type . 

Gas 

Electric 

Electric 

Repairs  and  Maintenance 

.  $2.20 

$2.30 

$0.15 

.  4.30 

2. So 

$0.60 

.60 

8.45 

8.30 

Grease . 

.  2.00 

.45 

.17 

.60 

Oil . 

.  2.08 

2.00 

.  39.30 

33.00 

Washing . 

.  7.25 

8.00 

4.80 

3.. SO 

Garage  Overhead . 

.  8.00 

8.00 

8.00 

8  00 

ToUl . 

.  65.13 

56.25 

22.02 

21.15 

Days  Operated . 

.  25 

25 

25 

25 

Miles  per  Month . 

.  1,173 

1,127 

622 

667 

Stops  per  Month . 

.  314 

476 

700 

813 

Tons  Delivered . 

.  290 

263 

285 

294 

Ton-Miles . 

. ■ .  340,000 

296,000 

177,000 

196,000 

Unit  Costs 

Per  Day . 

.  2.605 

2.2.50 

.881 

.846 

Per  Mile . 

. 055 

.050 

.035 

.032 

Per  Ton-Mile . 

. 002 

.002 

.001 

.001 

Data  cover  average  cost  per  month  taken  over  six  months  period.  No  actual  tire  cost  was  obtainable. 

- 

PACIFIC 

STATES 

ELECTRIC  COMPANY 

ANALYSIS  OF  MAINTENANCE  OF  DELIVERY  ALTOS  FOR 

YEAR  1922 

ANALYSIS  OF  EXPENSE 

PER  MILE 

ANALYSIS  OF 

EXPENSE  PER  TON 

Gas 

Storage 

Tires 

Gas 

Storage 

Tires 

Age 

Total 

Total 

Total 

and 

Repairs 

Tire 

Total 

and 

Repairs 

Tire 

Total 

of 

Expense 

Mileage 

Tonnage 

Oil 

Sundries 

Repairs 

Oil 

Sundries 

Repairs 

Truck 

Portland 

Electric  21  (1  ton) . 

....  $  378.33 

2,606 

403 

.1452 

.1452 

.9.388 

.9388 

191.3 

(iasoline  29 . 

_  802.22 

9,701 

553 

.0283 

.0382 

.0162 

.0827 

.4966 

.6704 

.2837 

1.4507 

1921 

Total . 

_  1,180.55 

12,307 

956 

.0223 

.0609 

.0127 

.0959 

.2873 

.7835 

.1641 

1.2349 

San  Francisco 

Gasoline  30 . 

_  526.72 

1,669 

146 

.0565 

.2149 

.0442 

.3156 

.6460 

2.4568 

.5049 

3.6077 

1923 

Electric  33  (2  ton) 

.  1,214.76 

3,2.55 

1,538 

.3732 

.3732 

.7898 

.7898 

1913 

Electric  (1  ton) . 

.  1,177.13 

3,675 

805 

.3043 

.0160 

.3203 

1.3892 

.0731 

1 .4623 

1913 

(Gasoline . 

_  1,156.63 

10,123 

498 

.0349 

.0582 

.0212 

.1143 

.7087 

1.1826 

.4313 

2.3226 

1921 

Total . 

_  4,075.24 

18,722 

2,987 

.0239 

.1752 

.0186 

.2177 

.1497 

1.0983 

.1162 

1.3642 

_ _ 

NOTE. — Greater  mileage  results  in  lower  cost  per  mile.  Electric  truck  mileage  could  be  increased  100%  to  200%  with  only  a  fractional  increase  ia 
cost.  This  a>ndition  does  not  apply  in  same  proportion  to  gas  trucks. 

Attention  is  called  to  the  relative  ages  of  the  gas  and  electric  trucks.  ^ 


COMPARATIVE  COSTS  OF  GAS  AND  ELECTRIC  TRUCKS  IN 
BAKERY  USE,  LOS  ANGELES,  CAL. 


Figures  taken  over  one  year  and  given  as  average  for  one  car  month 
covering  costs  on  32  ^^-ton  gas  cars  and  33  ^-ton  electrics. 

Gas 

Repair  Parts. .  $13.00 


Electric 
$  0.25 
13.25 


Repair  Labor .  21.00 

Oiling  Labor  and  Oil .  9.00  . 

Gasoline .  18.00  . 

Power  at  1.3c  kw-hr .  10.00 

Tires .  14.00  6.25 

Washing  and  Polishing .  13.50  11.20 

TOTAL .  $88.50  $40.95 

Miles  pel  Day .  85  40 

Days  OperatH .  28  28 


Depreciation  25%  per  year  for  gas  trucks. 
Depreciation  10%  per  year  for  electric  trucks. 


(Copy) 

JERSEY  FARM  DAIRY  CO. 

Tuolumne  &  H  Streei.s. 

Fresno,  Cal., 

Mar.  20.  1924. 

Electric  Transportation  Assn., 

San  Francisco,  Cal. 

Gentlemen:  Attention:  E.  J.  Power,  Secy. 

In  regard  to  cost  of  operation  of  electric  trucks,  I  am  pleased 
to  state  that  up.  to  the  present  time  we  have  had  only  oite  c*ae  of 
expense  other  than  the  monthly  power  bill.  This  one  expense  was 
for  replacing  electrolyte  in  the  battery  of  our  first  truck  after  it 
had  operated  for  twenty  months  and  covered  8600  miles.  The  total 
cost  of  renewal  of  this  electrolyte  will  be  just  $50.00. 

The  monthly  power  bills  for  the  past  year  covering  three 
Electrics,  have  averaged  $39.67  or  $13.19  per  truck.  The  trucks 
cover  between  14  and  15  miles  per  day  and  make  400  stops.  They 
operate  30  days  a  month  so  the  cost  of  power  has  been  three  cents 
per  truck  mile.  This  cost  per  truck  mile  has  been  at  an  average 
rate  of  $.0203  per  kwh. 

Two  new  Electric  Trucks  started  work  at  the  end  of  Janu¬ 
ary  making  a  total  of  five  now  in  operation. 

Yours  very  truly, 

JERSEY  FARM  DAIRY  (XJMPANY 
(Signed)  J.  Sleanham, 
Manager. 


GOST  OF  OPERATING  TRUCKS  ON  GARBAGE  COLLECTION 
FOR  FISCAL  YEAR  1922-23,  PASADENA,  CAL. 


Repairs 

Total 

Inc. 

Cost 

fiaaoline  Trucks 

Gas 

Oil 

Tires 

per  Mile 

1918  Truck . 

. 072.36 

.01069 

..36096 

.4440 

1916  Truck . 

. 08047 

.00603 

.07093 

.1574 

1917  Truck . 

. 06950 

.00541 

.20899 

.2839 

1921  Truck . 

. 02928 

.00141 

.07548 

.1061 

Electric  Trucks 

Charging 

Repairs 

Total 

1922  Truck . 

. .  .07981 

.01832 

.0981 

1922  Truck . 

. .  .09293 

.06111 

.1540 

(Copy) 

FROM  THE  LABORATORY 
of 

THOMAS  A.  EDISON 

Orange,  N,  J., 

October  17,  1923. 

Pacific  Gas  &  Electric  Co., 

San  Francisco  Division, 

San  Francisco,  C!al, 

Gentlemen:  Atten.  Mr.  E.  J.  Power. 

Delivery  cost  at  this  time  has  assumed  a  greater  imimrtance 
than  ever  before. 

Any  merchant  who  keeps  accurate  delivery  costs  will  purchase 
electric  trucks  for  city  delivery  in  self  defense.  A  concern  us- 
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in>r  electric  trucks  for  delivery  can  undersell  his  comiJetitor  usinK 
Kas  trucks  and  make  as  much  profit  as  a  man  using  other  kinds 
of  deMvery. 

Yours  very  truly. 


TAK:FTR 


(Signed)  THOMAS  A.  EDISON 


(Copy) 

OLD  HOMESTEAD  BAKERY 

19th  &  Howard  Sts., 

•  San  Francisco,  Cal. 

March  29,  1924. 

Mr.  E.  J.  Power,  Director, 

Electric  Ti-ansixjrtation  Bureau, 

Pacilic  Coast  Electrical  Assn., 

445  Sutter  St., 

San  Francisco,  Cal. 

Dear  Sir: 

Re|>lyinK  to  your  inquiry  asking  for  an  opinion  on  the  econ¬ 
omy  and  efficiency  of  electric  trucks  for  City  delivery,  we  beg  to 
say  that  we  find  electric  trucks  to  be  the  most  satisfactory  method 
of  wholesale  biead  delivery.  They  are  as  economical  as  horse 
drawn  vehicles  and,  are  more  economical  than  gas  cars,  and  in 
many  resiiects  more  satisfactory  than  either  of  the  above  men¬ 
tioned. 

Our  entire  eiiuipment  for  City  delivery  is  comprised  of  (45) 
electric  trucks.  A'' few  of  these  have  been  in  oi>eration  for  (10) 
years  and  are  still  rendering  very  excellent  .service.  We  strongly 
recommend  electrics  for  City  deliveries. 

Yours  very  truly, 

OLD  HOMESTEAD  BAKERY,  INC. 

By  (signed)  H.  A.  Banzhaf 
Vice  President. 

(Copy) 

GENERAL  ELECTRIC  COMPANY 
General  Office 
Schenectady,  N.  Y. 

San  Francisco  Office 
Rialto  Building 
San  Franci.sco  Warehouse 
361  Bryant  Street 
April  24,  1924. 

Mr.  E.  J.  Power,  Chairman. 

Transiioitation  Bui-eau, 

Commercial  Section,  P.  C.  E.  A., 

445  Sutter  Street,  CITY. 

Dear  Sir : 

Replying  to  your  favor  of  March  27th  will  state  we  have  been 
using  three  electric  trucks  for  the  i>ast  twelve  years  and  have 
found  them  satisfactory  in  their  entirety  for  our  drayage  service. 
During  these  twelve  years  we  have  had  a  minimum  amount  of 
trouble  with  a  maximum  service. 

In  the  City,  the  electric  truck  is  the  most  economical  unit  to 
oi>erate  because  its  costs  can  be  accurately  calculated  and  the 
element  of  doubt  removed.  This  making  it  iwssible  to  write  off 
all  oi)erating  charges  as  fixed  charges. 

The  electric  truck  meets  our  reiiuirements  of  stability  and 
s|)eed  better  than  any  other  method  of  tiansi)ortation,  at  a  cost  of 
fr«)m  25';'<-  to  50rr  lower.  It  travels  as  rapidly  as  is  consistent 


with  safe  driving,  maintaining  a  high  average  of  si>eed  due  to  its 
quick  acceleration  and  ease  of  control,  while  its  dignified  appear¬ 
ance  and  noiseless  oiieration  makes  an  impressive  advertisement  for 
its  owner. 

In  closing,  let  me  again  call  your  attention  to  the  long  life. 
dei>endability  and  economy  of  o)>eration  of  our  three  trucks.  "The 
proof  of  the  pudding  is  in  the  eating.” 

Very  truly  yours, 

(signed)  H.  L.  Nagel 
MGR.  S.  F.  WAREHOUSE 

HLN  :HAS 


BURR  CREAMERY  CO..  LO.S  ANCIELES,  CAL. 
COMPARATIVE  COSTS  OK  GAS  AND  ELEt.TRIC  TRUCKS  IN 
DAILY  USE 


C.osts  are  Average  Coat  per  Car  per  Month  Covering  Operation  ol 
49  Gaa  and  44  Electric  I'rucka 


Total  Labor  per  Month. . . . 

Gas 

.  $  63  00 

.  35  OO 

Electric 
$15  60 
6  (H> 

.  .49  00 

Power  Cost . 

Depreciation . 

’  30. (H) 

1 2  69 
30  (K) 

Total . 

S167.00 

$ft4 . 29 

All  cars  average  .4.5  miles  iht  day. 

Depreciation  figured  on  cost  of  $4,000.00  for  electric  and  $7.5fl.(H)  for  gas. 


ALFRED  ICE  CO..  LOS  ANGELES 
Costs  of  Electric  Trucks  in  Ice  tiream  Delivery  for  One  Year 


No.  .4X 

Cost  of  Power  . $  85.52 

Repairs  and  Distilled  Water .  57.4.4 

Other  Costs .  7.44 

Total  (tperating  Cost .  150. .49 

Miles  i>cr  year  .  4,547 

(iallons  delivered .  5.4, 1 1 5 

Cost  per  \lile .  .0,4.4 

Cost  iKT  Gallon .  .0028 


ICE  DELIVERY  IN  FRESNO 
tarsts  of  2-Ton  Electrics  for  One  Year 


Power  Cost . 

Distilled  Water  Cost 

Garage  Labor . 

Lubrication . 

Lighting  System. . . . 

Rear  .Assembly . 

Top  and  Body . 

Insurance . 

Sundries  . 

License . 


No.  1 
S  .41  90 
5 . 75 
107  18 


.7.4 


42  0.4 
24  22 
20  ()0 


No.  40 
S  75.5.4 
72  8,4 
7  44 
155  80 
.4.99  2 
4(>.H70 

.040 

004.4 


No.  2 
$  .41  '»0 

5 . 75 
10ft  74 
17 
7.4 
4  ft2 
.52 
5.4  8.4 
.45  15 
20  (H) 


Total . 

Cost  per  mile . 

Driver’s  Pay . 

Cost  per  Ton  Delivered 
Miles  Run . 


S  231  81 
092 

1.688.5.4 
1  69 
2.522 


.$  259  41 
11.4 

1.629  26 
2.57 
2,289 


Electric  Industrial  Trucks  and  Tractors  as 
Revenue  Builders  for  Central  Stations 

By  E.  J.  POWER* 


IN  practically  every  line  of  business,  one  of  the  many 
problems  which  may  arise  is  that  of  inter-departmen¬ 
tal  transportation  in  one  phase  or  another.  Increasing 
costs  of  labor  and  the  demand  for  speed  in  material 
handling,  as  well  as  lower  insurance  rates,  better  build¬ 
ing  ventilation,  and  cleanliness  have  resulted  in  the 
development  of  the  electric  industrial  truck  and  tractor 
for  handling  material  in  manufacturing  plants,  ware¬ 
houses,  steamship  docks  and  railroad  freight  terminals. 
Fundamentally  it  is  the  desire  of  every  man  in  whose 
hands  the  efficient  management  of  the  business  is 
place<l,  to  move  the  material  in  the  quickest  possible 
time,  and  with  the  minimum  amount  of  labor.  These 
executives  are  attaining  their  objectives  through  the 
help  of  the  electric  indu.strial  truck  and  tractor  as  evi¬ 
denced  by  the  thousands  that  are  now  in  use.  These 
little  vehicles  are  proving  themselves  indispensable  in 
this  work  to  operators  who  need  a  cheaper  and  more 
efficient  method  of  moving  material  as  they  are  small 
enough  to  negotiate  narrow  aisleways,  yet  sufficiently 
powerful  to  move  heavy  loads  easily  and  speedily. 

As  there  seems  to  be  a  very  decided  lack  of  knowl¬ 
edge  as  to  just  what  these  little  “electric  jitneys”  are, 

^Report  of  Transportation  Bureau:  E.  J.  Power,  chairman; 
J.  O.  Case.  H.  K.  Griffin. 


this  committee  believes  it  well  to  briefly  describe  the 
common  types  in  use. 

The  Tractor 

Usually  the  tractor  is  not  designed  to  carry  cargo 
upon  its  body.  Its  whole  purpo.se  is  to  haul  trailers,  by 
means  of  which  loads  of  incredible  weight  are  ca.sily 
drawn.  Where  the  loads  are  extremely  heavy  or  the 
roadway  poor,  the  greater  tractive  ability  of  this  type 
of  vehicle  will  be  instantly  recognized — especially  in 
the  four-w’heel  tractor.  One  tractor  will  often  displace 
from  two  to  five  horses  in  yard  work,  operating  with 
much  less  care  and  supervision  and  costing  less  to 
operate  than  the  feed  of  one  horse. 

Undoubtedly  when  long  strings  of  express  trailers 
have  been  seen  being  pulled  through  freight  sheds  or 
railroad  warehouses  or  indu.strial  plants  it  has  cau.sed 
wonder  at  the  ease  with  which  the  little  tractor  at  the 
head  handled  the  load.  However,  to  the  initiated  this 
ease  of  operation  is  no  surprise  as  they  know  just  how 
ruggedly  and  compactly  these  machines  are  built. 

An  excellent  example  of  the  brute  .strength  of  these 
“electric  jitneys”  happened  just  recently  when  a  tractor 
pulled  a  string  of  23  trailers  weighing  4,()()0  lb.  each, 
off  of  one  of  the  Southern  Pacific  ferry  boats  at  e.xtreme 
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low  tide.  This  necessitated  climbing  a  ramp  pitched 
at  a  45-deg.  angle  from  the  deck  of  the  ferry  boat  to 
pier  level.  It  is  easy  to  imagine  that  it  would  be  no 
trick  at  all  for  a  machine  that  could  pull  as  great  a 
load  as  just  mentioned,  to  pull  a  box  car  or  two,  and 
at  various  times  they  are  called  upon  to  do  that  very 
thing.  It  is  a  simple  way  to  spot  a  car  and  can  be 
done  at  the  will  of  the  operator  without  waiting  for 
the  switch  engine.  Besides  these  tractors,  there  are 
many  other  types  of  electric  trucks  for  handling  bag¬ 
gage,  merchandise,  and  raw  material  in  all  kinds  of 
ihdustrial  plants,  storehouses  and  terminals. 

Elevating  Platform  Trucks 

The  value  of  this  type  of  electric  indu.strial  ti*uck 
is  recognized  through  its  ability  to  use  small  platforms 
or  skids.  A  skid  is  loaded  (if  desired,  up  to  6,000  lb.), 
the  truck  is  run  under  it  and  at  the  touch  of  a  lever, 
the  base  of  the  truck  raises  the  loaded  skid  clear  of 
the  floor.  The  loaded  skid  is  then  delivered  to  the  point 
desire*!  to  be  unloaded,  lowered,  and  the  truck  immedi¬ 
ately  withdraws  from  under  the  skid  so  that  the  truck 
is  able  to  make  another  trip  with  a  load  to  the  point 
of  delivery  within  a  veiy  short  time.  This  method  of 
hauling  is  not  subject  to  delays  incident  to  loading  and 
unloading  but  can  be  kept  in  continuous  operation.  This 
type  of  truck  is  practically  indispen.sable  to  any  indus¬ 
try,  as  these  and  similar  operations  are  continually 
repeated  in  warehouses,  factories,  and  other  manu¬ 
facturing  establishments.  Today  this  type  of  electric 
industrial  truck  is  u.sed  in  over  250  branches  of  industry. 

In  the  early  part  of  1916,  the  late  Capt.  William 
.Matson,  president  of  the  Matson  Navigation  Company, 
and  Cap't.  Charles  Saunders,  who  was  then  general 
superintendent  of  that  company,  took  a  very  active 
interest  in  reducing  their  stevedoring  costs  by  means 
of  electric  industrial  trucks.  At  that  time  there  were 
very  few  electric  industrial  trucks  in  u.se  in  San  Fran- 
ci.sco,  and  even  those  in  use  ha<l  not  been  in  use  long. 
Therefore,  almost  no  tlata  were  available,  indicating 
what  saving,  if  any,  might  be  expected  through  the  use 
of  this  comparatively  new  type  of  stevedoring  trucks. 

In  order  to  gather  more  accurate  data,  a  demonstra¬ 
tion  lasting  several  weeks  was  made  to  the  Matson  Nav¬ 
igation  Company  at  Pier  28,  and  although  a  consid¬ 
erable  amount  of  opposition  was  met  with,  the  final 
result  was  that  one  truck  was  purchased  for  immediate 
delivery  and  three  more  were  ordered  to  be  delivered 
as  early  as  possible.  Some  time  elapsed  after  these 
first  four  trucks  w'ere  put  into  seiwice  before  extensive 
and  general  use  was  made  of  the  trucks,  but  after  two 
years  of  service,  they  seemed  to  have  found  very  ex¬ 
tensive  u.se,  and  from  that  point  on,  the  fleet  was  added 
to  at  frequent  intervals. 

One  of  the  latest  applications  is  using  the  trucks  in 
the  bottom  of  the  ship’s  hold  to  bring  the  freight  in 
much  larger  units  up  to  the  hook  than  heretofore  was 
po.^sible  by  hand  methods.  It  is  a  well  known  fact  that 
any  kind  of  equipment  .suitable  for  general  stevedoring 
work  mu.st  be  of  a  very  ruggetl  and  sub.stantial  type, 
and  further,  that  failures  in  service  are  serious  on 
account  of  the  value  of  the  ship’s  time. 

It  is  significant  that  electric  industrial  trucks  and 
tractors  are  not  only  extremely  .simple  in  operation, 
making  them  a  practical  apparatus  to  put  in  the  hands 
of  the  average  longshoreman,  but  considering  the  very 
severe  nature  of  the  work  which  they  are  called  upon 
to  do,  are  of  remarkably  long  life.  Several  of  the 
electric  trucks  in  the  Matson  Navigation  Company’s 
fleet  have  seen  more  than  six  years  of  service.  There 
is  also  a  considerable  number  of  trucks  owmed  by  other 
steamship  operators,  which  trucks  have  .seen  from  five 
to  seven  years  of  service. 

After  the  Matson  Navigation  Company  had  had  the 
fir.st  four  trucks  in  service  for  something  like  two  years, 
and  before  they  made  extensive  additions  to  their  fleet, 
they  determined  that  an  average  and  fair  comparison 
between  the  cost  of  moving  freight  by  hand  and  electric 
truck  methods  be  made.  The  results  are  showm  in 
Table  I. 

In  further  explanation  of  the  table,  it  will  be  noted 
that  nine  men  were  used;  this  is  because  the  object 
almost  universally  sought  for  is  to  move  the  goods  as 
quickly  as  possible,  therefore  using  as  many  men  as 
can  be  economically  handled  on  any  given  job.  It  was 
found  that  in  keeping  the  platforms  loaded  as  fast  as 
the  truck  could  handle  them  that  oftentimes  from  five 
to  ten  men  could  be  u.sed  to  advantage  to  keep  one 


electric  truck  of  the  so-called  elevating,  or  lift  truck 
type,  constantly  busy  moving  loaded  platforms.  As  a 
result  of  this  a  considerable  portion  of  the  electric 
ti’ucks  owmed  and  operated  by  the  several  larger  .steam¬ 
ship  companies  in  San  Francisco  who  do  their  own 
stevedoring  are  of  the  lift  type  because  of  the  compara¬ 
tively  greater  amount  of  work  which  can  be  performed 
with  this  type  of  truck.  . 

TABLE  I 

Electric  Industrial  Trucks  vs.  Hand  Loading: 

Matson  Navigation  Company 

11  Men  and  9  Men  and 

Hand  Trucks  1  Electric  Truck 


Time  reiiuired .  1  hr.  55  min.  1  hr.  10  min. 

No.  ca.ses  handled . . .  1,050  1,140 

Distance  moved . .  500  ft.  400  ft. 

Cars  loaded . . .  1  1 

Cost .  113.20  »$7.06 


‘Includes  all  cost  iterntr  - labor,  etc.,  includintr  depreciation. 

After  the  above  compari.sons,  both  as  regards  time 
required  and  cost  of  handling  freight  by  electric  lift 
trucks  as  compared  to  hand  methods,  the  Matson  Navi¬ 
gation  Company  added  to  their  fleet  at  frequent  inter¬ 
vals  until  thej'  are  now  operating  thirty-six  electric 
trucks. 

Tier  Lift  Truck 

There  is  a  very  wide  range  of  usefulness  for  the 
tier  lifting  truck.  Where  containers  are  stacked  in 
tiers  or  where  trucks,  box  cars,  etc.,  are  to  be  loaded, 
this  truck  can  be  operated  efficiently  with  the  minimum 
of  lost  motion.  The  platform  is  raised  to  the  desire*! 
height  by  power  from  the  batterj-;  then  the  truck  is 
driven  into  position  and  the  loa*l  is  easily  transferred. 
With  this  type  of  truck  a  4,(X)0-lb.  load  can  be  raised 
.seventy-six  inches  in  one  minute,  thirty-seven  seconds. 
This  machine,  by  *loing  the  heavy  lifting  heretofore 
done  by  man  power,  makes  the  work  of  the  men  easier, 
thus  reducing  the  labor  turnover  and  accidents,  which 
is  a  big  factor. 

Many  factory  executives  have  undoubtedly  seen  the 
little  electrics  in  operation  at  railway  terminals  an*l 
have  admitted  they  were  a  good  thing,  a  necessity 
under  present  day  standards  of  efficiency,  yet  they  may 
not  have  realized  that  the  use  of  similar  trucks  and 
tractors,  perhaps  a  type  more  applicable  to  their  indi¬ 
vidual  requirements,  might  prove  just  as  effective  in 
their  own  plants  as  in  the  railroad  terminal. 

The  Portable  Crane  Truck 

The  field  of  usefulness  of  this  type  of  industrial 
truck  is  very  broad  and  applicable  to  every  industry 
where  heavy  parts  or  packages  mu.st  be  lifted.  It  lifts 
heavy  members  in  erecting  shops,  places  large  castings 
on  machine  be*ls,  and  is  an  important  tool  for  railroad 
shops  and  roundhouses  for  handling  car  wheels,  steel 
billets,  etc.,  difficult  to  handle  by  man  power.  It  is 
pertinent  to  discuss  the  possibilities  and  the  potential 
market  for  these  vehicles.  It  is  very  difficult  to  deter¬ 
mine  the  number  of  industrial  vehicles  in  use  at  the 
present  time,  but  from  information  gathered  by  the 
committee,  it  is  believed  that  approximately  15,000 
machines  of  all  types  are  now  operating.  The  efforts 
of  the  manufacturers  in  the  past  have  been  spent  mainly 
in  making  straight,  simple  applications  where  no  .serious 
education  or  plant  changes  are  involved,  and  regret¬ 
fully  so,  as  several  times  the  quantity  of  vehicles  now 
in  use  can  be  used  economically  without  creating  new 
types  or  making  expensive  plant  changes. 

Today  a  warehouseman  may  not  be  a  buyer  becau.se 
his  elevator  is  too  small  or  light,  his  aisles  too  narrow, 
his  roadway  too  soft,  or  his  scales  too  small.  However, 
he  is  sure  to  be  a  buyer  in  the  near  future  as  his  busi¬ 
ness  requires  the  handling  of  merchandise  in  volume. 
It  is  only  a  matter  of  time  until  this  executive  head 
finds  an  opportunity  to  make  the  changes  necessary  in 
his  plant  for  the  more  efficient  method  of  handling  his 
commodity.  The  economic  strife  for  his  existence  will 
force  him  to  the  use  of  labor-.saving  machinery  and 
the  electric  industrial  truck  and  tractor  are  the  only 
kinds  possessing  the  neces.sary  flexibility  for  general 
use. 

Central  Station  Interest 

Twenty  years  ago,  central  station  companies  were 
selling  practically  no  electricity  for  motive  power 
purposes,  while  today  there  is  being  consumed  over 
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200,000,000  kw-hr,  of  off-peak  current  per  year.  This 
considerably  flattens  out  that  valley  which  existed  in 
the  load  curve  and  at  the  same  time  it  returns  a  reve¬ 
nue,  at  2  cents  per  kw-hr.,  of  $4,000,000  per  year,  cer¬ 
tainly  a  return  worthy  of  serious  consideration.  A  very 
large  proportion  of  this  revenue  is  produced  by  the 
electric  industrial  truck  and  tractor.  The  batteries 
vary  with  the  different  types  of  trucks  and  tractors  and 
the  service  for  which  they  are  used,  but  a  conservative 
estimate  of  the  average  amount  of  charging  current 
i*equired  per  truck  per  day  is  20  to  25  kw-hr.  or  6,000 
kw-hr.  per  year.  The  total  yearly  consumption  of 
15,000  machines  is,  therefore,  approximately  90,000,000 
kw-hr.  At  a  conservative  power  rate  of  2  cents  per 
kw-hr.  the  central  station  income  from  this  source  ex¬ 
ceeds  $1,800,000  yearly.  This  is  off  peak,  high  power- 
factor  load  which,  of  course,  is  several  times  as  desir¬ 
able  as  peak-load  business  from  the  net  profit  stand¬ 
point. 

There  are  now  in  operation  in  California  approxi¬ 
mately  300  industrial  trucks  and  tractors,  as  shown  in 
Table  II,  and  basing  this  number  of  trucks  on  the  fig¬ 
ures  quoted  above,  the  yearly  return  to  the  central 
station  is  approximately  $60,000.  As  this  is  off  peak¬ 
load,  its  value  to  the  central  station,  from  a  standpoint 
of  net  profit  per  year,  might  be  considered  equivalent 
to  a  gross  sale  of  $240,000  per  year  of  peak-load 
current. 

Central  Station  Assistance 

While  primarily  the  central  station’s  business  is  the 
supplying  of  current  and  not  the  sale  of  electric  indus¬ 


trial  trucks  and  tractors,  there  is  little  doubt  that  they 
are  in  a  position,  without  a  great  deal  of  exj^nse,  to 
contribute  materially  to  the  rapid  growth  of  this  indus¬ 
try  by  forming  an  electric  truck  bureau  to  use  its  influ¬ 
ence  on  behalf  of  truck  promotion.  This  bureau  can 
readily  disseminate  information  in  the  form  of  circular 
letters,  active  solicitation,  etc.,  and  other  local  means 
which  will  occur  to  a  live  man.  The  gross  revenue  from 
the  sale  of  current  used  by  an  electric  industrial  vehicle 
throughout  its  life  is  about  equal  to  the  original  cost 
of  the  machine. 

As  electric  energy  is  the  most  efficient  and  econom¬ 
ical  power  of  the  twentieth  century,  transportation 
service  should  be  performed  “ELECTRICALLY.” 

TABLE  II. 

Electric  Indiutrial  Tractor*  in  Um  in  California 


Steamship  and  municipal  docks . 70 

U.  S.  Government  In  air  service,  navy  yards,  arsenals. 

army  pooU  and  docks .  36 

Food  products  . . . — . . .  35 

Brick  and  tile  yarda .  26 

Paints,  oils  and  chemicals . . . . .  24 

Railroad  shops  and  freiKht  yards . . . — . .  23 

Ship  buildinK  plants  . - . - .  22 

Iron,  steel  and  wire  works . . .  13 

Lumber  industries  . 12 

Warehouses  . . . . . - .  11 

Express  companies  . . . . —  9 

Tractor  manufacturers  . 8 

Glass  factories,  moving  picture  plants,  tire  manufac¬ 
turers,  automobile  manufacturers,  flour  nulls, 
fruit  packers,  etc . 11 

Total  in  operation  in  State  of  California . . .  300 


Some  Facts  About  Street  Lighting 

By  G.  H.  P.  DELLMAN* 


The  ever-increasing  demand  for  street  lighting  has 
caused  those  who  are  responsible  for  the  expendi¬ 
ture  of  public  money  to  wonder  if,  after  all,  it  is 
really  necessary.  Why  should  an  appreciable  portion  of 
the  community’s  funds  be  yearly  spent  on  street  light¬ 
ing?  In  other  words,  why  are  streets  lighted?  While 
this  at  first  seems  a  somewhat  simple  question,  yet 
there  are  many  people  who  are  unaware  what  their 
street  lighting  system  really  means. 

Primarily,  streets  were  lighted  as  a  protection 
against  crime.  It  is  a  matter  of  record  that  over  98 
per  cent  of  all  crimes  committed  on  the  street  are  after 
nightfall,  and  the  majority  of  these  in  dark  places. 
The  better  the  street  lighting,  not  only  of  the  thorough¬ 
fares  but  also  of  the  side  streets  and  alleys,  the  better 
will  be  the  police  protection  and  the  harder  it  will  be 
for  a  crime  to  be  committed  and  the  criminal  to  escape 
under  cover  of  darkness. 

A  proper  street  lighting  system  not  only  affords 
police  protection,  but  prevents  accidents.  Everyone  rec¬ 
ognizes  the  necessity  of  the  auto,  and  the  consequent 
higher  speed  traffic  conditions  over  those  of  a  few  years 
ago.  This  auto  traffic  naturally  creates  an  accident 
hazard  at  night  which  menaces  human  life. 

The  immense  value  of  high-speed  traffic  brought 
about  by  the  use  of  automobiles  has  caused  an  enormous 
increase  in  traffic  accidents.  A  careful  study  based  on 
accident  statistics  from  thirty-two  cities  shows  that 
17.8  per  cent  of  all  night  traffic  accidents  are  due  to 
inadequate  illumination.  Evaluated,  this  represents  an 
annual  property  loss  of  at  least  $54,000,000,  in  addition 
to  human  misery,  loss  of  life  and  enforced  care  of 
dependents  and  those  permanently  disabled.  On  the 
other  hand,  according  to  census  reports,  the  total  ex¬ 
penditure  for  street  lighting  in  the  United  States  does 
not  exceed  $50,000,000  per  year. 

This  was  clearly  demonstrated  during  the  World 
War,  when  several  cities  who  turned  off  their  street 
lights  to  save  fuel,  turned  them  on  again  to  save  life 
ami  limb.  During  the  period  from  1917  to  1919,  fatal 
accidents  in  the  daytime  increased  only  6  per  cent,  while 
at  night  they  increased  21  per  cent.  Similarly,  non- 
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Dellman,  chairman;  R.  H.  Manahan.  vice-chairman;  H.  H.  Allison 
Ray  Conllsk.  H.  K.  Griffin,  O.  J.  Helvey,  H.  N.  Johnson,  C.  E. 
Johnson. 


fatal  accidents  increased  34  per  cent  in  daylight  and  63 
per  cent  at  night. 

In  the  State  of  California  the  tremendous  growth  of 
automobile  traffic  is  shown  by  the  increased  number  of 
motor  vehicles  in  use: 


1920  . 632,934 

1921  . 646,522 

1922  _ 823,594 

1923  . 1,002,356 


This  shows  clearly  the  changed  conditions  which  de¬ 
mand  that  the  streets  of  our  cities  be  made  safe  and 
convenient  at  night. 

It  is  significant,  also,  that  property  values  the  world 
over  are  considerably  higher  on  highly  lighted  streets 
than  on  dark  ones.  In  the  cities  of  California  wherever 
there  exists  a  “White  Way”  or  highly  lighted  street, 
propierty  values  exceed  that  of  other  business  streets 
by  thousands  of  dollars  per  front  foot.  Also,  rental 
values  are  correspondingly  greater.  The  reason  is 
plain,  when  it  is  considered  that  people  are  attracted 
to  a  highly  lighted  thoroughfare  and  crowds  will  always 
be  found  on  that  street,  and  values  of  property  are 
always  dependent  directly  upon  the  number  of  people 
who  pass. 

Not  always  is  the  commercial  aspect  of  propeity 
considered,  but  it  is  frequently  more  desirable  to  create 
beauty.  This  is  particularly  true  of  parks,  boulevards 
and  residence  sections.  If  the  avenue  presents  a  bright 
appearance  at  night  the  surroundings  are  attractive. 
If  darkness  prevails,  however,  the  architectural  beauties 
of  the  structure  are  effaced  completely  and  the  section 
is  shunned^ 

Review  of  Street  Lighting  Practice 

Although  there  is  record  of  primitive  man  using 
torches  to  light  his  path,  the  first  authentic  street  light¬ 
ing  was  practiced  by  the  Romans,  about  200  A.D.,  who 
suspended  oil  vessels  with  a  wick,  at  the  public  squares. 
This  was  neglected  in  the  middle  ages,  however,  and 
it  was  not  until  the  year  1524  that  street  lights  again 
appeared,  in  Paris,  when  the  authorities  ordered  a 
tallow  light  to  be  displayed  from  every  window  in 
certain  streets.  Tallow  and  oil  lanterns  and  other  im¬ 
provements  appeared  in  London  and  Berlin  until  the  gas 
lamp  of  1792,  which  was  used  until  the  advent  of  the 
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first  electric  ai*c  lamps  in  1879  in  Cleveland.  These  arc 
lamps  consisted  of  sticks  of  carbon  which  emitted  a 
very  bright  light  when  brought  together  in  an  electrical 
circuit.  This  was  later  perfected  by  surrounding  the 
carbons  in  glass,  which  was  known  as  the  enclosed  arc. 

Ten  years  later  the  magn^etite  arc  was  invented, 
which  differed  from  the  arc  only  in  the  material  of  the 
electrodes.  By  using  a  composition  material,  the  elec¬ 
tric  arc  created  gave  out  a  far  better  light  than  was 
obtained  from  the  carbon. 

At  about  this  time  the  carbon  incandescent  lamp 
made  its  appearance,  but  was  not  satisfactory  for  street 
service.  With  the  invention  of  the  Tungsten  filament, 
however,  a  light  could  be  obtained  which  was  equal  in 
every  respect  to  that  of  the  arc.  Today  the  incandes¬ 
cent  lamp  is  universally  used,  and  is  replacing  the 
arc  lights  except  in  the  great  “White  Ways”  of 
the  metropolis. 

The  early  gas  lamps  were  located  on  posts  along 
the  streets  at  convenient  intervals,  and  men  were  em¬ 
ployed  to  light  them  each  night. 

The  first  electric  lights  were  suspended  in  a  high 
tower,  illuminating  the  entire  area.  As  methods  of 
distribution  by  wires  were  introduced,  they  were  sus¬ 
pended  over  the  center  of  the  street  at  points  where 
they  were  needed.  Gradually,  the  incandescent  lamps 
were  used  on  a  bracket  from  a  pole  suspended  over  the 
street  in  the  same  manner  as  the  arcs.  From  this  grew 
the  custom  of  placing  several  incandescent  lamps, 
enclosed  in  glass  globes,  on  a  post  located  at  regular 
intervals  along  the  street,  which  were  known  as  “clus¬ 
ters.”  The  perfection  of  the  high  power  gas  filled 
Mazda  lamps  made  it  possible  to  substitute  one  lamp 
in  a  decorative  glass  top  on  the  post,  in  place  of  the 
cluster  of  lamps.  This  is  our  modem  “electrolier”  or 
“ornamental  standard”  system  of  lighting  which  is  now 
being  used  by  all  progressive  communities.  In  many 
places  where  the  nature  of  the  street  does  not  permit 
the  use  of  the  standards,  the  “ornamental  bracked”  are 
used.  This  consists  of  adapting  the  electrolier  tops  onto 
the  bracket  attached  to  iron  trolley  poles,  or  the  wooden 
poles  on  the  street. 

In  “White  Way”  lighting,  both  the  luminous  arc 
and  the  high  intensity  incandescent  lamps  are  used. 

The  development  of  the  modern  illuminants  has 
brought  several  changes  in  the  methods  of  wiring  and 
most  of  the  new  systems  are  wired  by  what  is  known 
as  the  “series”  system.  This  consists  of  one  wire  run¬ 
ning  through  each  lamp  before  completing  the  circuit, 
and  results  in  considerable  economy  over  the  multiple 
system,  which  employed  two  or  more  wires.  The  series 
system  uses  a  high  voltage  circuit  and  the  multiple  a 
low  voltage,  which  is  not  as  economically  distributed 
to  the  lights. 

Modem  Practices 

The  foregoing  explanation  is  intended  to  show  the 
changes  which  street  lighting  systems  have  undergfone 
in  the  past  years,  and  will  offer  a  ready  explanation 
as  to  why  so  many  types  of  street  lighting  may  be 
found  in  the  same  city.  Heretofore  these  cities  did  not 
have  any  definite  plan  of  development,  nor  was  much 
attention  given  to  street  lights.  Consequently,  every 
new  political  faction  used  the  lighting  system  it  saw 
fit,  resulting  in  most  cases  in  three  or  four  different 
systems  which  did  not  harmonize  or  furnish  correct 
illumination.  Today,  most  communities  have  some  defi¬ 
nite  plan  of  development  outlined,  which  should  be  taken 
into  consideration  in  planning  any  street  lighting  sys¬ 
tem.  If  no  plan  exists,  then  by  all  means  one  should  be 
established  to  enable  securing  good  street  lights. 

It  is  obviously  undesirable  to  use  the  same  street 
lights  in  a  residence  section  as  a  business  section,  and 
vice  versa.  So  the  city  should  be  classified  for  an 
intelligent  scheme  of  lighting.  This  classification  will 
naturally  differ  for  smaller  or  larger  places.  For  cities 
such  as  exist  in  the  State  of  California,  a  suggested 
classification  is  outlined: 

Class  I — Cities  of  less  than  1,000  inhabitants 

(1)  Main  business  street 

(2)  All  other  streets 

Class  II — Cities  of  1,000  to  3,000  inhabitants 

(1)  Main  business  street 

(2)  Secondary  business  street 

(3)  All  other  streets 


Class  III — Cities  of  3,000  to  5,000  inhabitants 

(1)  Main  business  street 

(2)  Secondary  business  street 

(3)  Boulevard  or  residential  thoroughfare 

(4)  All  other  streets 

Class  IV — Cities  of  6,000  to  10,000  inhabitants 

(1)  Main  business  street 

(2)  Secondary  business  street 

(3)  Residential  thoroughfare 

(4>  Side  streets  of  districts 

(6)  All  other  streets 

Class  V — Cities  of  above  10,000  inhabitants 

(1)  Main  business  street 

(2)  Secondary  business  street 

(3)  Boulevards  or  residential  thoroughfare 

(4)  Side  streets  or  residence  districts 

(5)  Cross-town  arteries  and  thoroughfares 

(6)  Wholesale  or  manufacturing  districts  (if  any) 

(7)  All  other  streets 

Main  Business  Street:  The  main  business  street 
should  naturally  be  the  brightest  lighted  street  in  the 
city,  and  the  size  of  the  city  will  govern  the  size  and 
type  of  illuminants  employed.  As  this  street  will  bear 
the  heaviest  traffic,  it  should  provide  lighting  which  will 
afford  safety  and  convenience  to  the  public. 

Secondary  Business  Street:  The  street  system  should 
^  of  the  same  general  type,  but  need  not  be  as  highly 
illuminated  as  the  main  business  section.  The  same 
spacing  and  type  of  equipment  should  be  used,  however, 
so  that  when  this  secondary  business  street  develops  to 
the  point  where  conditions  warrant,  the  higher  power 
illuminants  may  be  supplied. 

Boulevards  and  Residential  Thoroughfares:  This  sec¬ 
tion  of  the  city  will  require  some  type  of  ornamental 
lighting  which  the  surroundings  Avill  largely  determine. 
If  this  street  is  very  broad,  the  lights  should  be  so 
placed  as  to  illuminate  the  entire  street  surface  and  yet 
not  cause  a  glare.  The  amount  of  illumination  provided 
will  be  governed  by  the  amount  of  traffic. 

Side  Streets  or  Residence  Districts:  Side  streets  and 
residence  districts  have  much  the  same  lighting  require¬ 
ments,  and  the  function  of  the  illumination  of  these 
streets  is  merely  to  afford  police  protection  and  safety. 
As  there  is  not  apt  to  be  any  traffic  on  these  streets, 
the  main  consideration  is  that  of  lighting  up  the  dark 
areas  to  a  point  where  the  pedestrian  can  discern 
objects  at  a  distance. 

Cross-town  Arteries  or  Thoroughfares:  Streets  of 
this  nature  are  found  only  in  the  larger  cities  and  are, 
in  effect,  secondary  business  streets.  At  least  they  have 
considerable  traffic  and  should  be  adequately  lighted. 
A  system  of  the  same  nature  as  suitable  for  the  second¬ 
ary  business  district  will  serve  in  these  streets. 

Wholesale  or  Manufacturing  District:  This  part  of 
the  large  city  is  usually  deserted  at  night,  but  affords 
excellent  opportunity  for  thugs  and  robbers.  It  is  cus¬ 
tomary  to  place  a  very  high  powered  light  at  intersec¬ 
tion  of  streets  and  wherever  necessary  to  light  a  dark 
area  along  the  street  front  so  that  the  pedestrian  is 
not  in  danger  of  a  person  springing  upon  Wm  from  the 
shadows. 

All  Other  Streets:  These  streets  are  for  the  most  part 
residential,  and  should  be  lighted  to  a  degree  that  will 
afford  police  protection  and  safety  at  crossings  or  other 
danger  points.  The  streets  falling  in  this  classification 
comprise  the  major  portion  of  the  city  and  a  definite 
plan  should  be  adopted  as  to  a  uniform  system.  In  gen¬ 
eral,  the  equipment  used  will  not  be  as  expensive  and 
intensities  will  be  lower  than  on  the  more  important 
streets. 

Essential  Features  of  Proper  Street  Lighting 
Of  all  the  methods  of  street  lighting  which  have  been 
used,  there  are  only  three  systems  which  are  in  use 
today: 

(1)  The  overhead  ■yatem,  coiuiatinK  of  incandescent  lamps  sus- 
Iiended  over  the  center  of  the  street. 

(2)  The  pole  bracket  system,  consistintr  of  incandescent  lanjps 
mounted  on  a  support  from  a  pole  on  the  side  of  the  street. 

(3)  The  ornamental  standard  system,  consistinK  of  either  arcs  or 
incandescent  lamps  mounted  on  ornantental  poles  or  brackets 
alonir  both  sides  of  the  street,  and  equipped  with  decorative 
glass  globes. 
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The  center  suspension  system  is  used  in  the  more 
important  streets  where  the  ornamental  type  is  not 
employed.  The  lipht  source  may  be  of  any  size,  and  is 
suspended  at  a  height  of  20  to  25  ft.  over  intersections, 
in  a  manner  that  gives  adequate  light  on  all  the  streets 
at  a  considerable  distance.  This  system  has  a  distinct 
advantage  over  the  type  mounted  along  one  side  of  the 
street,  in  that  trees  and  shrubbery  do  not  obstruct  the 
light  and  create  dark  areas.  Also,  greater  efficiency  is 
obtained  by  overhead  units  than  by  any  other  type. 

The  ornamental  type  is  used  for  “White  Ways,” 
business  .sections,  parks,  boulevards  and  other  thorough¬ 
fares  which  justify  the  best  systems  obtainable.  Any 
degree  of  decoration  and  light  value  may  be  obtained 
by  this  system,  which  is  considei'ably  more  expensive 
to  install  than  any  other. 

Any  street  lighting  in.stallation  .should  conform  to  a 
predetermined  plan,  and  be  in  accordance  with  the  clas¬ 
sification  outlined  above.  Thus,  whenever  any  changes 
or  additions  are  made,  old  equipment  may  be  used  in 
other  parts  of  the  city  and  the  new  equipment  will  be 
the  same  as  already  in  use. 

Any  street  lighting  system  should  be  planned  to 
give  the  desired  light  with  the  greatest  economy.  In 
some  instances  a  few  high  candlepower  lights  will  be 
moi-e  desirable  than  many  small  ones,  and  vice  versa. 
The  use  of  less  than  2,500  lumen  lamps  is  not  recom¬ 
mended. 

.An  overhead  system  will  give  adequate  light  in  many 
instances  whei*e  an  expenditure  for  ornamental  stand¬ 
ards  is  not  desirable.  In  providing  light  for  side  streets, 
proper  sacrifice  for  intensity  and  decorative  value  must 
be  made  for  the  important  thoroughfares.  Proper 
heights  and  spacings  must  be  observed  with  the  sur¬ 
roundings  in  accordance  with  the  economy  involved. 
Thus  a  portion  of  a  main  thoroughfare  may  not  resuire 
nearly  such  intensive  lighting  as  the  other  end  of  the 
same  street. 

Due  foresight  must  be  taken  to  provide  facilities 
which  will  take  care  of  growth  and  improvements. 
Sufficient  allowance  must  be  made  in  the  distribution 
system  to  supply  current  for  larger  lamps  if  desired. 
In  ornamental  designs,  when  initial  expenditure  is 
heavy,  provision  should  be  made  to  use  higher  candle- 
power  lamps  in  the  future  wthout  appreciable  increased 
cost.  It  is  customary  to  provide  equipment  which  will 
take  care  of  the  lighting  when  the  city  has  grown  50 
per  cent  larger  in  population.  The  proper  selection  of 
equipment  should  be  made  in  order  that  the  desired 
effects  will  be  accomplished.  That  is,  proper  light 
directing  globes  and  refractors  must  be  used  for  certain 
purposes,  and  again,  certain  heights  must  be  observed 
to  gain  proper  distribution  of  the  light. 

In  general,  the  larger  the  light  source,  the  higher 
from  the  street  level  it  should  be  mounted.  Wide  streets 
also  require  higher  mountings  than  narrow  ones,  to 
throw  the  light  a  greater  distance.  In  the  business  and 
white  way  districts,  the  light  should  be  directed  to  the 
front  of  the  buildings  as  well  as  the  street,  while  in 
the  residence  districts,  light  on  the  buildings  is  objec¬ 
tionable. 

If  then,  as  in  some  instances,  upward  light  may  not 
be  as  necessary  and  it  is  more  essential  to  get  the 
upward  light  down  on  to  the  ground,  or  in  other  words 
into  the  lower  hemisphere  as  it  is  called,  then  a  reflec¬ 
tor  or  some  other  type  of  equipment  for  re-directing 
the  light  dowTiward  must  be  used. 

The  ornamental  system  of  lighting  utilizes  four 
kinds  of  posts,  (1)  Cast  iron,  (2)  Pressed  steel,  (3) 
Wooden  pole,  (4)  Concrete.  The  cast  iron  post  is  ex¬ 
tremely  durable  and  readily  lends  itself  to  ornamenta¬ 
tion.  The  pressed  steel  is  light  and  flexible,  and  the 
posts  serv'e  as  shock  absorbers  to  the  lamps  and  glass¬ 
ware.  The  wooden  pole  is  extremely  useful  where  it  is 
desired  to  mount  the  ornamental  brackets  without  the 
expense  of  the  metal  standards.  The  concrete  post  is 
desirable  in  some  instances.  The  ornamental  glass 
globes  which  enclose  the  light  source  and  surmount  the 
pole  are  manufactured  in  a  multitude  of  desigfns. 

In  general  there  are  three  shapes  of  glass  tops  used 
in  the  ornamental  standards: 

(1)  Urn  shaped 

(2)  Acorn  shai>ed 

(3)  Lantern  or  i>anelled 

These  shapes  may  be  obtained  in  various  densities  of 
opal  glass,  or  in  rippled  or  rectilinear  glass  as  desired. 


The  opal  glass  diffuses  the  light  in  accordance  with  its 
density.  The  rippled  and  rectilinear  glasses  diffuse,  but 
do  not  absorb  as  much  light  and  give  a  sparkling  effect. 
The  following  table  gives  a  range  of  the  absorption 
qualities  of  the  various  densities  of  glass: 

Per  cent  Per  cent 

Designation  Transmission  Loss 

Clear  90  or  more  10  or  less 

Very  liKht  density  85  to  90  15  to  10 

Li^ht  density  75  to  85  25  to  15 

Medium  density  60  to  75  40  to  26 

Heavy  density  50  to  60  50  to  40 

Very  dense  60  or  less  60  or  more 

The  round  ball  globe  which  was  u.sed  in  the  clu.ster 
system  does  not  change  the  direction  of  the  light,  merely 
diffusing  it,  hence  it  is  not  u.sed  in  modei-n  systems. 
The  v’arious  shapes  outlined,  each  directs  the  light  in 
a  different  manner  and  the  individual  case  will  deter¬ 
mine  the  proper  .shape  which  is  adapted  to  any  degree 
of  decorative  value. 

Methods  and  Financing  of  Street  Lighting 
If  a  corporate  city  desires  to  light  the  streets,  the 
city  gov'ernment  may  spend  as  little  or  as  much  as  it 
sees  fit  for  that  purpose.  If  certain  portions  of  the  city 
desire  more  lighting  equipment  than  provided  by  the 
city,  a  lighting  di.strict  may  be  foiTned  under  the  law, 
and  additional  expenditures  made  in  that  district.  If 
communities  outside  of  corporate  limits  desire  lights, 
they  again  have  recourse  to  the  lighting  district.  In  the 
State  of  California  there  are  three  greuos  of  statutes 
governing  the  formation  of  the  lighting  di.stricts  within 
corporate  limits: 

(1)  Street  improvement  sUitutes  providinpr  for  assessment  upon  a 
frontatce  or  district  basis.  The  ‘‘Vrooman  Act  of  1885.”  “Im¬ 
provement  Act  of  1901”  and  the  “Improvement  Act  of  1911,” 
are  in  this  classification,  the  latter  beintr  frenerally  used. 

(2)  Taxing  District  statutes  created  for  improvement  puriioses  upon 
Iietition  and  vote  of  the  district.  The  “Municii>al  Improvement 
District  Act  of  1915“  and  the  “Municit>al  Tax  District  Act  of 
1919“  come  under  this  cla.ssifiration. 

(3)  Statutes  creating;  districts  by  the  City  Council  for  improve¬ 
ment  purposes.  The  “Acquisition  of  Public  Utility  Act  of 
1913”  and  the  “Street  Li);htini;  Act  of  1919”  come  in  this  cla.ss. 

The  provision  for  di.stricts  outside  of  incorporated 
limits  is  known  as  the  “Highway  Lighting  District  Act 
of  1909.”  There  is  quite  a  lack  of  definiteness  in  this 
act,  which  confuses  the  issues  with  the  newly  developed 
highway  lighting  systems. 

Failures  of  the  Past 

It  might  be  well  to  enumerate  the  most  glaring 
faults  of  the  existing  street  lighting  systems,  so  that 
future  installations  may  be  thereby  benefited. 

(1)  The  most  common  mistake  of  the  pa-st  is  the  inade«iuate  amount 
of  illumination. 

(2)  The  lack  of  uniformity  resultinR  in  a  miscellaneous  lot  of 
equipment  which  cannot  be  chanKed  or  improved. 

(3)  The  leaving  of  Raps  between  systems  in  different  sections  and 
on  the  same  streets. 

(4)  Lack  of  standardization  of  equipment  and  types. 

(5)  The  tendency  to  make  temiwrary  and  makeshift  con.structions 
which  are  danRerous  and  expensive  to  operate. 

(6)  MakinR  provision  for  “n»oonliRht”  and  “part  niRht”  burninR, 
instead  of  desiRninR  the  system  to  meet  the  available  funds. 

Traffic  Lighting 

There  are  various  systems  of  lighting  designed  as 
an  aid  to  congested  traffic  conditions  which  have  proved 
the  solution  of  very  difficult  situations.  A  system  of  traf¬ 
fic  towers  is  used  to  utilize  projectors  which  can  be  .seen 
for  a  mile  or  two  away,  thereby  regulating  traffic  on 
the  entire  street.  The  flood  light  is  used  to  throw  its 
beam  on  the  traffic  policeman,  whereby  his  movements 
can  b§  seen  at  considerable  distance  with  ease.  Flash¬ 
ing  devices  are  used  to  denote  safety  zones  and  rail 
crossings,  which  are  particularly  useful  to  the  stran¬ 
gers  within  the  city.  All  of  the  many  traffic  indicating 
devices  at  intersections  use  lights  for  their  effectiveness. 

Highway  Lighting 

The  tremendous  increase  in  the  number  of  automo¬ 
biles  in  California,  and  the  great  system  of  highways, 
have  created  a  situation  which  is  rapidly  grovving  acute. 
The  highways  are  becoming  more  crowded  and  the  speed 
greater.  Also  the  headlight  glare  is  becoming  more 
and  more  of  a  menace  to  life  and  limb.  The  natural 
solution  of  this  is  the  lighting  of  the  highways  with 
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highway  lighting  units.  There  are  at  present  two  suc¬ 
cessful  lights  manufactured  for  this  purpose.  These 
are  also  adapted  for  lighting  long  lanes  and  dark  alleys 
where  it  is  not  practical  to  use  street  units.  They 
throw  a  light  a  long  distance  and  dispel  the  shadows 
where  danger  lurks. 

1 

Conclusion 

A  scientifically  derived,  comprehensive  and  far¬ 
sighted  street-lighting  program  correlated  with  a  city 
zoning  plan,  is  not  easily  worked  out.  It  calls  for 
specialized  talent  in  many  lines  of  work,  and  in  most 
cases  city  officials  can  profit  by  bringing  into  consulta¬ 
tion  the  engineers  found  in  the  organizations  of  public 
utility  companies,  whose  success  depends  largely  upon 
their  ability  to  foresee  future  requirements,  and  to 
meet  them  with  a  minimum  loss  in  reconstruction.  This 
nation  is  becoming  possessed  of  many  large  cities,  and 
most  of  them  have  in  the  past  been  more  or  less  like 
“Topsy,” — they  just  grew. 

APPENDIX  A 

In  order  to  assist  in  the  proper  layine  out  of  street  lightinsr 
systems,  this  Committee  has  prepared  the  foilowinir  data: 


(3)  If  the  street  liKhtintr  appropriation  is  more  than  sufficient 
to  me^  the  conditions  of  (2),  increase  the  size  of  liKht  unit  on 
important  thoroughfares  to  4.000  iumens. 

(4)  If  the  appropriation  is  more  than  sufficient  to  meet  the 
conditions  of  (3),  increase  all  the  units  to  4,000  lumens. 

(6)  If  the  street  lighting  appropriation  is  more  than  sufficient 
to  meet  the  requirements  of  (4),  install  intermediate  units  of  2.600 
lumens  on  all  blocks  of  the  built-up  districts  in  length  exceeding 
20  times  the  mounting  height  (two  intermediate  units  if  lengths 
exceed  32  times  the  mounting  heights). 

(6)  If  the  street  lighting  appropriation  is  more  than  sufficient 
to  meet  the  conditions  of  (6),  increase  all  intersection  units  to 
4,000  lumens. 

(7)  If  the  street  lighting  appropriation  is  more  than  sufficient 
to  meet  the  conditions  of  (6),  increase  all  intersection  units  to 
6,000  lumens. 

(8)  If  the  street  lighting  appropriation  is  more  than  sufficient 
to  meet  the  conditions  of  (7),  provide  a  spacing  of  eight  times  the 
mounting  height  on  all  important  traffic  streets  within  and  without 
the  built-up  district,  using  thereon  6,000  lumen  intersection  lamps 
and  4,000  lumen  intermediate  lamim  within  the  built-up  district 
and  4,000  lumen  lamiw  throughout,  outside  the  built-up  district. 

(9)  If  the  street  lighting  appropriation  is  more  than  sufficient 
to  meet  the  conditions  of  (8),  provide  a  spacing  of  eight  times  the 
ntounting  height  throughout  the  built-up  district.  Use  6,000  lumen 
lamps  for  all  intersections,  and  4.000  lumens  for  intermediate  units. 

(10)  If  the  street  lighting  appropriation  is  more  than  sufficient 
to  meet  the  conditions  of  (9),  employ  6,000  lumen  lamps  throughout 
at  the  8-times-the-mounting-height  spacing. 


RECOMMENDED  PRACTICE  IN  ORNAMENTAL  STREET  LIGHTING  SYSTEMS 


Type 

Street 

Size 

Unit 

Lumens 

Number 

Lamps 

Mounting 

Height 

Ft. 

Spacing 

Distance 

Ft. 

Hours 

Burn 

Operation 
Paid  For 

Parks  . . 

-  2,600 

Single 

12  to  15 

100  to  150 

A.N. 

City 

Boulevards  and  Residence.  .. 

^  4.000 

.  6.000 

’  Luminous 

arc 

Staggered 

- 

Secondary  Busfhess  and 
Traffic  Thoroughfares  . . 

1  4,000 

•<  6,000 

1  Luminous 

arc 

Single 

13  to  16 

100  to  150 
Staggered  or 
Opposite 

A.N. 

City 

Main  Business  Streets . 

4,000 

1  6.000 

.  ■!  10,000 

I  15,000 

1,  Luminous 

arc 

Single 

or 

Double 

13  to  18 

80  to  125 
Opposite 

A.N. 

or 

A.N.  and  M.N. 

City 

White  Ways  . . . 

(  10,000 
!  15,000 

Double 

18  to  24 

80  to  125 
Opposite 

A.N. 

and 

City 

and 

Luminous 

arc 

Owners 

Ornamental  systems  should  operate  on  a  flat  monthly  rate 
Including  renewals,  operation  and  maintenance  by  the  public  serv¬ 
ice  company.  Ornamental  lighting  standards  should  be  installed 
and  owned  by  the  property  owners ;  underground  distribution  system 
should  be  installed  and  owned  by  property  owners  or  power  company 
as  desired  by  the  interested  parties.  Ornamental  lighting  standards 
should  conform  to  architectural  structure  of  buildings,  width  of 
streets,  and  character  of  communities. 

Foundations  should  be  of  sufficient  weight  and  size  to  support 
safely  in  an  erect  position  the  standard  to  be  installed.  Minimum 
size  for  solid  concrete  is  24  in.  x  24  in.  x  30  in. 

Lamp  Renewals 

Very  careful  study  has  been  given  to  the  matter  of  lamp 
renewals,  and  there  seem  to  be  no  definite  data  at  hand  for  deter¬ 
mining  when  a  lamp  has  reached  its  useful  life.  Most  of  the 
utilities  serving  street  lighting  systems  where  they  are  responsible 
for  maintenance,  do  not  renew  lamps  until  burn-out  occurs.  If  we 
are  to  create  a  favorable  impression  and  keep  the  good  will  of  a 
community,  this  practice  should  be  discontinued. 

This  Committee  is  not  prepared  to  offer  a  scientific  method  for 
determining  when  a  lamp  has  reached  a  predetermined  loss  in 
efficiency,  but  it  believes  that  it  is  practical  to  do  this  by  experi¬ 
enced  c^servation.  This  will  at  least  forestall  criticism  by  the 
inexperienced  observer. 

Mounting  Heights 

As  this  Ck>mmittee  has  recommended  against  the  use  of  less 
than  2.600  lumen  lamps,  these  recommendations  are  based  on  lamps 
of  2,500  lumens  or  over. 

2,500  lumen  lamps  20  to  25  ft. 

4,000  lumen  lami>s  26  to  30  ft. 

6,000  lumen  lamps  and  over  30  to  36  ft. 

Where  bracket  types  of  fixtures  are  used.'care  should  be  taken 
to  nrvount  them  so  that  the  reflectors  are  mounted  in  a  horizontal 
plane. 

Cleaning  ' 

Definite  schedules  for  cleaning  should  be  adopted,  these  varying 
with  different  localities. 

Recommended  Practice  for  an  Overhead  Street  Lighting  System 
APPENDIX  B 

(1)  Lamps  of  less  than  2,600  lumens  (250  cp.)  are  not  econom¬ 
ical  when  us^  for  street  lighting.  The  cost  of  lighting  is  about 
one-third  more  than  the  next  smaller  size.  i.e.  1,0^  lumens  (100 
cp.)  and  the  effective  illumination  two  and  one-half  times  greater. 

(2)  Do  not  use  a  lamp  any  larger  in  size  than  2,600  lumens 
until  a  light  unit  of  this  size  has  been  provided  for  each  street 
intersection  in  the  built-up  district,  for  each  iwint  where  a  street 
(-n)sse9  a  steam  railway  at  grade,  and  on  a  16-times-the-mounting- 
height  s|>acing  along  each  important  traffic  street  outside  the 
built-up  district. 


APPENDIX  C 

In  general  there  are  three  groups  of  state  statutes  under  which 
a  lighting  district  may  be  formed  in  incorporated  cities  of  Cali¬ 
fornia.  These  statutes  also  apply  to  chartered  cities  unless  other 
provision  is  especially  made  in  the  charter. 

(1)  Street  Improvement  statutes  providing  for  assessment  upon 
a  frontage  or  district  basis.  The  "Vrooman  Act  of  1885.” 
"Improvement  Act  of  1901,”  and  the  "Improvement  Act  of 
1911”  are  In  this  classification,  the  latter  being  generally  used. 

(2)  Taxing  District  statutes  created  for  improvement  purposes  upon 
petition  and  vote  of  the  district.  The  "Municipal  Improvement 
District  Act  of  1915”  and  the  "Municipal  Tax  District  Act  of 
1919”  come  under  this  classification. 

(3)  Statutes  creating  districts  by  the  (Tity  Council  for  improvement 
purposes.  The  "Acquisition  of  Public  Utility  Act  of  1913”  and 
the  "Street  Lighting  Act  of  1919”  come  in  this  class. 

Class  I 

The  "Vrooman  Act  of  1885”  and  the  “Improvement  Act  of 
1911”  are  very  similar  and  provide  for  the  installation  of  a  lighting 
system,  but  not  for  its  operation.  Under  these  two  acts  the  legis¬ 
lative  body  of  an  incorporated  municipality  may  take  the  necessary 
steps  to  establish  a  street  lighting  system  "Whenever  the  public 
interest  or  convenience  may  require.” 

These  two  acts  provide  two  alternative  methods  of  assessment 
and  two  alternative  methods  of  payment.  The  assessment  may  be 
either  according  to  frontage  or  according  to  the  district  benefited. 
Assessments  may  be  paid  within  thirty  days,  or  bonds  may  be 
issued  against  the  assessed  property  in  accoidance  with  provisions 
in  these  acts.  The  "Improvement  Bond  Act  of  1915”  which  can 
be  used  in  conjunction  with  either  act.  provides  that  all  property 
subject  to  assessment  is  subject  to  a  lien  for  payment  of  all  bonds, 
whereas  the  other  acts  provide  for  the  issuance  of  bonds  against 
individual  pieces  of  property. 

The  general  procedure  under  these  acts  follows : 

(1)  The  council  must  pass  a  resolution  of  intention  to  do  the 
specified  work. 

(2)  Notices  must  be  posted  and  published  for  a  couple  of  weeks. 

(3)  Hearing  shall  be  had  before  the  council  of  all  property  owners 
who  have  filed  written  protests,  and  who  will  be  subject  to 
assessments  for  the  proiosed  installation.  Protest  by  those 
representing  a  major  portion  of  frontage  or  district  will  ixyst- 
pone  all  further  proceedings  for  at  least  six  months.  (How¬ 
ever,  under  the  "Improvement  Act  of  1911,”  three-fourths 
vote  of  the  council  may  over-ride  such  opposition.) 

(4)  Advertisement  for  contract  bids. 

(5)  Bids  opened.  If  all  rejected,  the  council  must  re-advertise. 
The  "lowest  responsible  bidder”  shall  be  accepted. 

(6)  Notice  of  award  of  contract  shall  be  ixisted  and  published 
ten  days. 

(7)  Proi>erty  owners  subject  to  assessment  may,  within  ten  days, 
undertake  to  do  the  proposed  work  on  the  .same  terms  and 
conditions  as  awarded  the  lowest  bidder. 
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(8)  Contract  must  be  entered  into  within  ten  days,  and  work 
be^n  within  fifteen,  by  contractor. 

(9)  Assessment  shall  be  apportioned  and  filed  against  property. 

(10)  Council  shall  hear  protests  for  inequitable  assessments.  Coun¬ 
cil's  decision  is  final. 

Class  II 

The  “Municipal  Improvement  Act  of  1916”  and  the  "Munici¬ 
pal  District  Tax  Act  of  1919”  are  very  similar,  with  the  following 
distinction.  The  first  provides  a  bond  issue  for  installation  only, 
whereas  the  latter  provides  for  installation  and  operation  for  a 
period  of  one  to  five  years,  the  officers  of  the  municipality  acting 
for  the  district.  The  tax  under  the  Act  of  1919  is  limited  to  36c. 
per  annum  for  every  $100  of  property  valuation. 

The  general  steps  in  the  procedure  under  these  acts  follow: 

(1)  Petition  of  10  per  cent  of  the  qualified  electors  of  the  proposed 
district,  specifying  the  proposed  improvement  and  the  boun¬ 
daries  of  said  district,  is  filed  with  the  city  council. 

(2)  The  city  council  may  thereupon  pass  an  ordinance,  declaring 
its  intention  to  call  an  election  of  said  district  for  raising  the 
necessary  funds,  stating  the  boundary  of  the  district,  the  im¬ 
provements,  the  date  of  election,  and  date  for  hearing  protests. 

(3)  Notice  of  said  ordinance  to  be  posted  and  published. 

(4)  Hearing  of  protests  to  be  had  before  council,  whose  decision 
is  final.  If  any  protest  is  sustained,  further  proceedings  are 
postponed  for  six  months. 

(6)  The  boundaries  of  said  district  may  be  modified  by  the  council 
by  publication  and  hearing  of  all  protests,  not  less  than  ten 
days  after  the  publication  of  the  resolution  to  modify. 

(6)  The  election.  The  council  shall  divide  the  proposed  district  into 
one  or  more  precincts  for  such  election. 

(7)  Special  tax  shall  thereafter  be  levied  against  proi>erty  in  this 
district. 

(8)  Contracts  to  be  let. 

Class  III 

The  “Acquisition  of  Public  Utilities  Act  of  1913”  and  the 
“Street  Lighting  Act  of  1919”  are  very  similar,  with  this  distinc¬ 
tion;  the  Act  of  1913  provides  for  installation  and  operation  for 
a  two-year  period,  whereas  it  is  doubtful  if  a  street  lighting  instal¬ 
lation  can  be  made  under  Act  of  1919,  but  it  definitely  provides  for 
operation  for  five  years  for  those  systems  already  installed. 

The  general  steps  of  procedure  under  these  acts  follow: 

(1)  Resolution  of  intention  passed  by  council. 

(a)  Specifying  extent  of  district  to  be  benefited  and  against 
which  assessments  shall  be  levied. 

(b)  Proposed  improvement. 

(c)  Directing  a  report  from  a  certain  board,  or  officer  of  im¬ 
provements,  or  engineer,  to  be  designated  by  the  council. 

(2)  The  report  of  said  board  or  officer  of  improvements  or  engi¬ 
neer,  which  shall  specify : 

(a)  Plans  and  specifications  of  proposed  improvements. 

(b)  Estimate  of  cost. 

(c)  Diagram  of  assesement  district. 

(d)  Proposed  assessment  against  resjjective  property,  propor¬ 
tional  to  benefit. 

(3)  Report  considered  by  the  council  and  any  modifications  made. 

(4)  Notice  of  acceptance,  or  modifications,  to  be  posted  and  pub¬ 
lished. 

(5)  Hearing  not  later  than  twenty  days  thereafter  of  any  protests 
by  property  owners  within  the  district. 

(6)  Assessments  levied.  Any  contest  of  assessment  to  be  made 
within  thirty  days  thereafter,  and  appeal  therefrom  within 
thirty  days  more.  The  assessment  is  a  lien  uiwn  the  property, 
subject  to  sale  for  delinquent  payments  and  redemption  by 
owner. 

(7)  Council  may  advance  moneys  from  the  general  fund  to  expe¬ 
dite  making  of  any  such  improvements,  which  advancement 
shall  be  refunded  from  assessments  collected. 

(8)  Contract  let  to  lowest  responsible  bidder,  after  transfer  of 
assessment  role  to  tax  collector. 

(9)  Proceedings  may  be  abandoned  by  the  city  prior  to  letting  of 
the  contract. 

Where  it  is  desirable  to  form  a  lighting  district  for  installation 
and  oi)eration,  it  can  be  accomplished  in  two  ways:  First,  install 
the  system  under  one  act  and  provide  for  its  operation  under 
another:  or,  second,  provide  for  its  installation  and  operation  for 
one  to  five  years  under  one  act,  at  the  expiration  of  which  time 
the  city  council  can  re-establish  the  district  under  a  different  act 
which  might  be  more  convenient  or  desirable. 

APPENDIX  D 

The  “Highway  Lighting  District  Act  of  1909”  is  one  statute 
clearly  applicable  for  lighting  districts  in  territory  outside  of  incor- 
IKjrated  cities.  This  act  is  limited  in  its  oi)eration  strictly  to  towns 
and  villages,  and  does  not  include  farming  districts.  Just  what 
constitutes  a  village  is  not  known,  but  several  stores  and  houses 
at  a  cross-roads  would  probably  qualify.  A  post  office  at  such  a 
location  would  remove  any  doubt  in  the  matter.  With  the  advent 
of  highway  lighting  units,  some  action  should  be  taken  to  clarify 
this  subject. 

Under  this  act,  the  steps  in  the  procedure  follow: 

(1)  Petition  of  26  taxpayers  and  residents  of  said  town  or  village 
presented  at  a  regular  meeting  of  County  Board  of  Su|)er- 
visors.  si)ecifying  name  and  boundary  of  proposed  district. 

(2)  Board  of  Sujiei-visors  to  fix  date  of  hearing  25  to  30  days 
thereafter. 

(3)  Notices  by  clerk  to  be  ix>sted  at  once  in  three  public  places  and 
published  for  two  w'eeks  in  a  newspaper,  concerning  such 
Itetition  and  the  date  set  for  hearing  thereon. 

t4)  Persons  objecting  to  formation  of  such  a  district  may  file 
written  protests  to  the  same. 


(5)  Hearing  of  said  protests,  the  Board's  decision'  thereon  being 
final. 

(6)  Resolution  by  Board  of  Supervisors  within  30  days  thereafter, 
providing  for  election  within  30  days,  and  appointing  three 
electors  to  conduct  same. 

(7)  Three  notices  to  be  posted,  and  publication  for  16  days,  con¬ 
cerning  proposed  district,  and  date  and  places  for  election. 

(8)  Election  on  acceptance  or  rejection  of  said  district. 

(9)  Resolution  by  Board  of  Supervisors  establishing  district  (pro¬ 
vided  such  vote  carried). 

(10)  Board  of  Supervisors  shall  act  for  the  lighting  district,  adver¬ 
tise  for  bids,  let  contract  of  installation,  and  provide  for  main¬ 
tenance. 

(11)  Tax  levy  shall  be  estimated  September  1  of  each  year,  levied 
and  collected  against  property  within  district  like  any  other 
tax. 

(Provisions  are  also  made  for  alteration,  enlargement,  or 
abandonment  of  district.) 


Residence  Lighting 

By  CLARK  BAKER* 

IN  order  to  determine  to  any  extent  the  present  prac¬ 
tice  in  residential  lighting,  a  survey  of  1,600  middle 
class  homes  was  made.  These  homes  were  repre¬ 
sentative  groups  from  a  number  of  cities  throughout 
the  country.  The  survey  reveals  the  influence  of  rental 
and  of  ownership,  on  tiie  wiring  and  lighting  equip¬ 
ment.  It  shows  the  average  rented  middle-class  home 
consists  of  slightly  under  six  rooms,  and  the  average 
“owned”  home  §lightly  more  than  seven  rooms.  The 
rented  home  has  less  details  in  wiring,  flxtures,  port¬ 
ables,  convenience-outlets,  etc.,  than  the  owned  home. 

In  order  to  put  these  data  on  a  comparable  basis  a 
modem  middle-class  home  was  designed  and  adequate¬ 
ly  wired  for  lighting  and  convenience-outlets  to  bring 
out  the  degrees  of  saturation  of  various  items  of  wir¬ 
ing  and  equipment  in  this  class  of  home.  All  items 
except  ceiling  fixtures  were  less  than  50  per  cent  of 
what  they  should  be.  The  chief  deficiency  is  found  in 
the  convenience-outlets  per  home,  likewise  outlets  for 
brackets.  The  deficiency  in  lighting  equipment  is 
chiefly  found  in  lack  of  shades,  wall  brackets  and  port¬ 
ables.  It  likewise  was  found  the  wattage  per  socket 
was  low.  From  12  to  38  per  cent  of  the  wall  brackets 
found  were  without  shades.  From  7  to  21  per  cent  of 
the  ceiling  fixtures  had  no  shades. 

Tlie  survey  may  be  summed  up  approximately  as 
follows:  One-half  of  the  population  live  in  places  larg¬ 
er  than  2500  inhabitants.  About  two-thirds  of  the 
homes  within  reach  of  electricity  are  wired.  One-half 
of  the  homes  are  rented.  The  middle-class  home  is 
less  than  one-half  lighted. 

That  portion  of  the  surv’ey  which  extended  into  low- 
class  homes  brought  out  that  they  were  less  than  one- 
half  as  well  lighted  as  the  middle-class  home. 

Recommendations  of  Standards  to  be  Worked  To 

The  average  home  may  be  wired  and  equipped  in 
various  ways.  The  following,  however,  are  general 
descriptions  submitted  for  this  committee’s  recommen¬ 
dations.  No  detailed  description  of  fixtures,  portables, 
or  side  brackets  is  presented.  It  is  assumed  these  will 
be  equipped  with  proper  shades,  however. 

Living  Room 

General  lighting  from  a  shower,  or  from  “direct-in¬ 
direct”  portables,  could  utilize  200  watts.  A  table-lamp, 
a  floor-lamp,  a  small  piano  or  desk  lamp,  and  two  small 
decorative  portables  can  account  for  340  watts.  This  is 
a  total  of  540  watts,  all  of  which  of  course,  would  sel¬ 
dom  be  used  at  one  time.  If  decorative  brackets  were 
used  the  general  lighting  or  decorative  portables  might 
be  reduced  accordingly.  Three  convenience-outlets  are 
specified. 

Dining  Room 

In  the  case  of  a  shower,  lamps  aggregating  150  to 
200  watts  in  deep  dense  shades  could  provide  general 
lighting,  and  from  30  to  100  watts  in  decorative  porta¬ 
bles  or  brackets.  A  total  of  230  watts  is  assumed  to  be 
desirable.  One  convenience-outlet  is  specified. 


*Sub-Cominittee  on  Reridence  LiKhtinK:  Clark  Baker,  chairman: 
H.  L.  Miller,  vice-chairman  :  H.  H.  Allimn,  S.  H.  Andenwn,  E.  W, 
Davis,  E.  M.  FYellson,  Louis  Levy,  E.  P.  Markee,  A.  E.  Sartnson, 
Walter  Price. 
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Kitchen 

A  100  watt  lamp  in  the  central  fixture  is  assumed 
to  be  a  desirable  average.  This  would  be  a  150  watt  if 
a  “daylight”  lamp  is  used.  Two  auxiliary  brackets  or 
other  sockets  would  easily  account  for  80  watts.  It  ap¬ 
pears  safe  to  assume  a  total  of  180  watts  as  desirable. 
One  convenience-outlet  is  specified. 

Bedroom 

A  central  fixture  using  50  watts,  two  brackets  or 
dresser  lamps  using  50  watts,  and  a  bed  lamp  of  40 
watts  makes  an  aggregate  of  140  watts.  This  wattage 
may  easily  be  distributed  in  two  brackets  and  a  portable 
without  considering  a  ceiling-fixture.  One  convenience- 
outlet  is  specified  in  each  of  three  bedrooms. 

Bathroom 

One  bracket  on  each  side  of  the  mirror  and  each 
containing  a  50  watt  lamp  accounts  for  100  watts.  One 
convenience-outlet  is  specified. 

Basement 

Assuming  a  100  watt  lamp  or  a  150  watt  “daylight” 
lamp  over  the  laundry  trays  and  four  other  outlets  dis¬ 
tributed  in  locker,  over  work-bench,  near  heater,  in  coal 
bin,  in  toilet,  etc.,  it  is  easy  to  account  for  a  total  of  300 
watts. 

Convenience  Outlets 

A  total  of  nine  is  assumed,  thus  providing  an  aver¬ 
age  of  one  per  room  with  tw’o  extra  for  the  living  room. 

Portables 

•  A  total  of  eight  is  assumed;  these  include  the  small 
decorative*  portables. 

Wall-Brackets 

A  total  of  nine  is  assumed;  these  can  easily  be  ac¬ 
counted  for  from  a  purely  utilitarian  standpoint  without 
considering  any  decorative  brackets  in  the  living  or  din¬ 
ing-room.  Two  in  each  bedroom,  two  in  the  bathroom, 
and  one  in  the  kitchen  account  for  nine. 


Ceiling  Fixtures 

An  average  of  one  per  room  is  quite,  if  not  more 
than  sufficient. 

Total  Wattage 

A  total  of  1,770  watts  in  these  various  rooms  is  as¬ 
sumed. 

Note  that  no  mention  is  made  here  of  hall-ways, 
porches,  etc.  Only  the  living-room,  dining-room, 
Mtchen,  bedrooms,  bathroom,  and  basement  enter  into 
the  values  presented. 

Ways  and  Means 

There  should  be  in  the  hands  of  all  sales  organiza¬ 
tions,  power  companies,  jobbers,  manufacturers,  fixture 
manufacturers,  contractors  and  dealers,  educational  ma¬ 
terial  on  the  proper  voltage  of  lamps.  There  should  be 
brought  to  the  attention  of  all  sales  organizations,  pow¬ 
er  companies,  jobbers,  manufacturers,  fixture  manufac¬ 
turers,  contractors  and  dealers,  the  work  of  the  Illumin¬ 
ating  Glassware  Guild,  also  the  position  of  the  fixture 
manufacturers  in  lighting  design. 

There  should  be  worked  out  and  promoted  in  all 
sales  organizations,  together  with  architects  and  build¬ 
ers,  a  revision  of  their  present  order  of  things  when  it 
comes  to  the  lighting  of  the  home.  By  that  is  meant, 
instead  of  starting  at  the  entrance  switch,  carrying  the 
wires  throughout  the  home  and  finally  end  by  putting 
only  one  outlet  in  a  room,  start  with  the  kind  of  light 
and  amount  of  light  which  will  be  required  in  each 
room  consistent  with  the  architectural  design  and  color 
scheme,  thereby  fixing  the  number  of  outlets  required  in 
each  room,  then  gather  these  up  as  they  go  along,  final¬ 
ly  working  to  the  entrance  switch.  In  this  way,  decora¬ 
tive  fixtures,  architectural  designi,  subdued  light  (which 
doesn’t  materially  mean  less  light)  color  effects,  etc., 
can  and  will  be  encouraged  with  a  greater  degree  of 
safety  due  to  proper  wiring.  Three  per  cent  of  the  cost 
of  the  house  should  be  allowed  for  permanent  lighting 
fixtures,  an  additional  3  per  cent  for  wiring  of  light¬ 
ing  and  convenience-outlet  circuits. 


The  Improvement  of  Industrial  Lighting 

By  G.  E.  ARBOGAST* 


Leaders  in  the  electrical  industry,  pairticularly 
those  interested  in  higher  standards  of  illumina¬ 
tion,  realize  the  urgent  need  of  coordinating  the 

I  efforts  of  all  branches  of  the  industry  in  the  inaugrura- 

tion  of  a  campaign  to  sell  the  idea  of  better  and  more 

efficient  lighting  in  our  industrial  plants.  Toward  that 
end  this  paper  is  written  and  it  is  divided  into  the  fol» 
lowing  subjects: — Present  Practices;  Suitable  Stand¬ 
ards;  Ways  and  Means  of  Selling  this  Standard. 

The  distinct  trend  (during  the  last  ten  years) 
toward  higher  intensities  in  the  lighing  of  areas  indi¬ 
cates  clearly  that  the  benefits  of  proper  lighting  are 
gradually  booming  recognized.  The  average  progress- 
j  ive  operator  no  longer  considers  illumination  as  a  neces- 

I  sary  evil  but  views  it  in  its  true  light  as  a  vital  heces- 

I  sity  and  as  something  that  represents  not  an  unavoid¬ 

able  expense,  but  an  investment  which  will  effect  a  min¬ 
imization  of  accidents,  increased  productive  capacity 
and  economies  in  manufacture.  There  still  remains, 
however,  marked  room  for  improvement  both  in  the  in- 
ci-ea.sing  of  intensities  and  modernizing  of  equipment, 
as  pace  has  not  been  kept  with  the  rapidly  rising  stand¬ 
ards  and  improvements  in  equipment. 

Much  has  been  said  in  the  past  regarding  the  pro¬ 
duction  increases  made  possible  through  the  elevation 
of  lighting  standards.  For  example,  in  many  areas  of 
the  steel  mill  and  foundry,  production  increases  under 
good  lighting,  as  compared  to  poor  lighting,  are  made 
possible  through  the  facilitation  of  the  movements  of 
the  workers,  increase  in  speed  and  accuracy  of  visual 
perception,  better  supervision  in  and  about  plants,  and 
reduction  in  spoilage.  With  other  factors  remaining 
unchanged,  an  efficient  system  of  lighting  renders  con¬ 
tinuous  operation  practicable  throughout  the  twenty- 
four  hours,  thus  doubling  the  working  time  and  conse- 

*Sal>-Cominitte«  on  Industrial  LiithtinK:  G.  E.  Arbofrast.  chair¬ 
man  ;  S.  H.  Anderson.  W.  A.  Alden.  Thomas  Hunter,  E.  E.  Browne, 
Samuel  Russell,  C.  A.  Sanborn,  C.  E.  Spaulding:. 


quently  the  output.  Furthermore,  the  cost  per  unit  out¬ 
put  is  greatly  reduced  since  fixed  'charges  are  dis¬ 
tributed  over  twice  the  tonnage. 

Present  Practices 

Lack  of  information  on  the  part  of  factory  execu¬ 
tives  about  lighting  and  its  importance  to  a  properly 
conducted  plant,  perhaps  more  than  anything  else,  is 
responsible  for  the  70  per  cent  or  more  of  our  industrial 
plants  that  are  inadequately  lighted.  Unfortunately, 
this  applies  not  only  to  the  existing  plants,  but  also  to 
new  ones  being  constructed  every  day.  Bare  lamps  on 
drop  cords  are  commonly  used,  with  their  attendant 
abuses,  blinding  glare  and  severe  contrasts.  Bare 
lamps  on  wide  centers  mounted  directly  on  ceiling  out¬ 
let-box  receptacles  are  frequently  relied  upon  to  provide 
the  illumination  on  the  working  planes. 

These  practices  are  natural  tendencies  on  the  part 
of  the  uninformed,  for  the  first  cost  is  obviously  less. 
Sooner  or  later,  however,  the  fallacy  of  skimping  will 
become  apparent  to  the  management,  but  often  too  late. 
The  wiring  is  in,  but  the  capacity  for  increasing  the 
lamp  w^attage  to  bring  the  system  up  to  a  proper  stand¬ 
ard  is  not  there,  and  there  is  a  common  stumbling  block 
to  the  application  of  a  remedy  to  an  old  installation.  A 
big  step  towards  the  elimination  of  this  has  been  the 
establishment  in  some  localities  of  ordinances  requiring 
the  provision  for  a  certain  “w^atts  per  sq.  ft.”  wiring 
capacity — a  rule  which  safeguards  to  some  extent  the 
factory  management,  especially  of  a  lessee  of  factory 
space,  against  the  embarrassment  of  large  future  ex¬ 
penditures  in  revamping  the  wiring  to  provide  for  the 
necessary  added  wattage. 

Considerable  improvement  in  lighting  installations 
in  industrial  plants  is  noticeable  covering  a  three-year 
period.  It  is  safe  to  say  that  50  per  cent  of  new  instal¬ 
lations  are  designed  to  u.se  modem  equipment  but  suf- 
ficiently  high  intensities  are  neither  recommended  nor 
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installed.  The  other  50  per  cent  are  considerably  below 
any  standard,  in  many  cases  even  below  the  minimum  of 
the  state  law.  Many  industrial  plants  using  loft  build¬ 
ings  are  particularly  under-lighted.  A  much  more  ex¬ 
tensive  use  of  the  RLM  dome  reflector  is  noticed  but 
still  there  are  many  installations  where  the  flat-type  re¬ 
flector  is  used.  A  not  uncommon  mistake  in  illumination 
desigpi  is  in  the  installation  of  larger  and  fewer  units 
instead  of  smaller  and  more  units. 

There  are  still  found  many  installations  installed 
three  years  ago  and  before,  that  are  now  obsolete,  and 
a  large  percentage  of  these  installations  is  still  using 
bare  lamps.  There  are  approximately  15,000  manufac¬ 
turing  plants  in  California,  and  50  per  cent  of  these  are 
of  sufficient  size  to  w’arrant  an  adequate  illumination 
design.  It  is  found,  however,  that  about  55  or  60  per 
cent  of  those  who  should  have  adequate  lighting  are 
still  badly  in  need  of  it.  It  is  likewise  found  that  ap¬ 
proximately  50  per  cent  of  these  plants  are  either  only 
partially  equipped  with  reflectors  or  are  wthout  re¬ 
flectors  at  all. 

Among  the  smaller  manufacturing  concerns — that  is, 
concerns  employing  from  25  to  50  or  75  men — it  is  es¬ 
timated  that  about  35  or  40  per  cent  of  the  plant  owm- 
ers  are  unfamiliar  or  vaguely  familiar  with  illumina¬ 
tion  and  its  value  as  to  increased  production,  decreased 
spoilage  and  prevention  of  accidents.  In  the  larger 
manufacturing  plants  it  is  found  that  approximately  80 
per  cent  of  the  plant  owners  are  familiar  with  illumina¬ 
tion  and  its  value.  This  brings  out  clearly  the  need  of 
more  inten.sive  selling  because  of  the  fact  that  while  80 
per  cent  of  the  larger  plant  owners  are  familiar  with 
the  value  of  good  illumination,  still  from  55  to  60  per 
cent  need  better  illumination.  In  other  words,  they 
know  its  value  but  have  not  been  sold. 

Suitable  Standards 

Though  there  are  three  or  more  distinct  types  of  re¬ 
flectors  used  for  industrial  lighting,  the  most  common 
and  that  accepted  as  the  most  satisfactory  for  all  gen¬ 
eral  purposes  is  the  RLM  standard  dome  reflector.  This 
together  with  a  bowl  enameled  Mazda  “C”  lamp  proper¬ 
ly  chosen  as  to  size  and  correctly  installed  as  to  spac¬ 
ing  and  mounting  height  wll,  in  general,  give  all  that 
might  be  desired  for  a  first-class  industrial  lighting 
installation. 

High  intensity  general  lighting,  except  in  isolated 
cases,  .should  be  used  rather  than  localized  lighting; 
and,  where  localized  lighting  is  necessary,  its  use  should 
be  merely  supplementai-y  to  that  of  the  general  system. 
This  last  is  important  in  that  the  contrasts  in  illumina¬ 
tion  resulting  from  the  use  of  local  lighting  will  usual¬ 
ly  be  found  so  harsh  as  to  be  objectionable  even  though 
the  lamps  themselves  are  well  shielded. 

The  lighting  intensities  recommended  by  various 
authorities  agree  in  the  main.  It  is  interesting,  how¬ 
ever,  to  note  the  tendency  during  the  pa.st  few  years 
towards  higher  levels,  a  tendency  which  .still  persists. 
It  is  our  opinion  that  in  making  a  recommendation  on 
intensities  it  might  be  well  to  set  a  definite  value  rather 
than  to  state  a  range  as,  for  instance,  6  to  12  foot- 
candles  which,  it  is  felt,  gives  too  much  latitude  to  the 
judgment  of  the  individual. 

It  is  the  desire  of  the  committee  to  follow  as  nearly 
as  possible  the  work  that  has  already  been  done  by  the 
industry  and  no  data  have  been  compiled  that  more 
fully  fit  the  condition  than  that  covered  in  engineering 
bulletins  issued  by  the  leading  lamp  manufacturers.  The 
following  is  quoted  from  one  of  these: 

"Factory  interiors  are  usually  divided  by  columns  into  bays,  or 
rectangles,  of  uniform  size,  and  such  bays  afford  a  convenient 
startinp  point  in  determining:  the  location  of  the  liKhtinK  units. 
It  is  desirable  that  the  litrhtintr  units  be  symmetrically  si>aced 
thrxiujrhout  the  whole  of  an  interior  and  this  will  result  if  the  units 
are  ppoi>erly  si>aced  in  each  bay.  Furthermore,  a  correct  liKhtintr 
design  presented  in  terms  of  individual  bays  can  be  readily  extended 
throuKhout  a  plant  of  only  a  few  or  of  many  bays. 

"Many  times  in  interiors  where  there  are  no  columns,  the  ar¬ 
rangement  of  beams  on  the  ceilinK.  or  trusses,  will  sutrirest  a  nat¬ 
ural  division  into  bays,  which  can  be  used  in  comi>arinK  the  actual 
interior  with  the  ready-made  desiKns.  Attention  is  railed  to  the  fact 
that  lar>re  bays  can  frequently  be  split  up  into  a  number  of  smaller 
hays  corresjx)ndinK  in  size  to  some  one  of  the  common  sizes.  Furth¬ 
ermore.  where  there  are  no  structural  features  su^TKestintr  bays  of 
suitable  sizes,  any  of  the  sjiec-ifications  in  which  the  ceilinK  heiyrht 
corresponds  with  that  of  the  factory  under  consideration  may  be 
duplicated. 

"The  more  experienced  the  illuminating  entrineer,  the  less  he 
feels  inclined  to  trive  ireiieral  fijrures  as  to  how  much  litrht  any  fac¬ 
tory  ojieration  re<iuires.  for  he  realizes  that  much  deiiends  ujmn  in¬ 
dividual  conditions.  He  has  no  hesitancy,  however,  in  stating  that 


more  livsht  than  is  prenerally  used  today  may  be  used  economically 
and  profitably.  Recent  years  have  seen  a  larKe  number  of  fac¬ 
tory  noanaKers  make  a  careful  scrutiny  of  the  facts  recardintr  liitht- 
injt  and  then  put  in  four,  five  or  six  times  as  much  liRht  as  they 
had  previously  considered  an  adequate  amount. 

"DayliKht  outdoors,  in  the  shade  on  a  sunny  day,  will  measure 
about  500  foot-candlee :  the  usual  run  of  factory  interiors  will 
measure  under  artificial  lisiht  in  the  neighborhood  of  2  or  3  foot- 
candles.  Obviously,  in  a  well  desijtned  artificial  liKhtinK  system 
there  is  little  likelihood  of  there  beinK  such  a  thinR  as  too  much 
lisrht. 

"There  are  four  sreneral  levels  of  illumination  which  the  de- 
sifzner  of  a  litrhtinR  system  will  do  well  to  keep  in  mind : 

“5  foot-candles. — Satisfactory  for  work  of  a  coarse  nature,  such 
as  rouRh  assemblintr,  rouRh  jMickinR.  coal  and  ash  handlintt,  and  the 
like,  where  the  eyes  are  not  called  upon  to  see  small  details  quickly 
and  accurately.  This  value  also  would  represent  an  abundance  of 
lifrht  for  warehouses,  stockrooms,  and  aisles  and  passatreways  which 
were  always  kept  free  from  obstructions.  EnouRh  liprht  to  disitel 
any  sense  of  Rioom. 

“10  foot-candles. — Considered  Rood  liRhtlnR  for  most  kinds  of 
work  on  liRht^colored  surfaces,  and  for  fairly  close  work  on  dark 
surfaces.  Not  enouRh  liRht  for  examininR  fine  details  on  dark. 
liRht-absorbinR  surfaces. 

“15  foot-candles. — Really  excellent  liRhtinR.  In  addition  to  i>er- 
mittinR  quick  and  accurate  execution  of  all  work  except  the  most 
exactinR,  liRhtinR  of  this  kind  stimulates  the  workman  and  makes 
for  fast  and  accurate  production. 

“50-100  foot-candles. — The  upper  ranRe  of  artiflcial  liRhtinR 
values  as  judRed  by  present  exiierience.  Necessary  only  in  extreme¬ 
ly  line,  accurate  oiieration  and  in  in-spectlons  of  very  fine  details. 

"The  arranRcment  of  liRhtinR  units  as  described  herein  repre¬ 
sents  liRhtinR  practice  which  is  up-to-date  in  every  res|>ect.  All  the 
important  factors,  such  as  llRht  from  several  directions  reachinR 
the  work  at  all  points,  uniformity  of  liRhtinR,  shadow,  and  freedom 
from  direct  Rlare  have  been  Riven  due  consideration.  In  estimatinR 
the  foot-candles  illumination,  averaRe  conditions  have  been  assumed. 
Foot-candle  values  for  small  and  larRe  interiors  are  Riven,  for  the 
size  of  the  room  has  a  material  effect  uimn  the  illumination  ob¬ 
tained.  In  the  usual  tyties  of  factory  interior,  the  reflectinR  condi¬ 
tion  of  the  ceilinR  and  walls  has  relatively  little  effect  on  the  actual 
foot-candles  at  the  work  where  RLM  reflector  units  are  used.  This 
does  not  mean,  however,  that  it  is  not  necessary  to  keep  the  walls 
and  ceilinR  liRht  and  clean,  for  uixin  their  ability  to  reflect  liRht 
back  into  the  room  dei>ends  lancely  the  briRht  and  cheerful  apiiear- 
ance  of  the  interior. 

"In  the  foot-candle  and  wattaRe  values  Riven,  allowance  has 
been  made  for  averaRe  normal  depreciation  in  service.  It  is  imi>ort- 
ant  that  the  cleaninR  of  equipment  be  put  upon  a  systematic  basis 
in  order  that  the  illumination  may  be  maintained  at  a  level  which 
will  insure  economical  production.  Frequently,  some  type  of  dis- 
connectinR  hanRer  which  permits  the  units  to  be  lowered  to  the  floor 
ran  be  used  to  Rood  advantaRe.” 

From  this  rather  long  extract  it  is  easily  ob.sei*ved 
that  the.se  bulletins  have  covered  the  subject  in  detail. 
The  committee  would,  however,  make  two  supplement¬ 
ary  suggestions  or  recommendations. 

First.  In  laying  out  a  lighting  sy.stem  for  imlus- 
trials  hou.sed  in  buildings  where  the  wiring  is  concealed, 
such  as  loft  buildings,  or  where  the  wiring  can  not  eas¬ 
ily  be  changed  or  additions  made  thereto,  we  recom¬ 
mend  that  provision  be  made  for  a  minimum  inten.sity 
of  15  foot-candles,  even  though  the  present  tenant  may 
use  but  a  part  of  .such  capacity.  It  is  our  belief  that 
lack  of  capacity  in  the  wiring  prevents  the  use  of  the 
higher  intensities,  and  the  cost  of  changing  concealed  or 
inacces.sible  wiring  is  often  almo.st  prohibitive. 

.Second.  It  is  recommended  that  tables  be  provided 
converting  foot-candle  intensity  to  watts  per  sq.  ft.  for 
various  mounting  heights  and  spacing  of  lighting  units. 
This  table  would  be  approximate  only,  but  would  enable 
the  contractor  to  quickly  determine  whether  the  system 
he  was  installing  was  of  suitable  capacity,  which  he 
might  not  be  able  to  determine  if  he  had  to  use  foot- 
candle  terms.  A  rough  specification  illu.strating  this 
point  follows: 

.SPECIFICATIONS 

Bays.  20  ft.  x  20  ft.  MountinR  helRht,  10  ft. 

CeilinR  heiRht,  12  ft.  Ekiuipment: 

Units  per  bay.  4.  RLM  standard  dome  reflectors  with 

S|>acinR,  10  ft.  x  10  ft.  bowl  enamel  Mazda  lam|>s. 

WattaRe  i.er  outlet  100  foot-candles,  5 
-  WattaRe  per  outlet  200  foot-candles,  10 

WattaRe  i)er  outlet  300  foot-candles.  15 

Ways  and  Means  of  Selling  Suitable  Standards 

As  pointed  out  above,  the  great  lack  of  adequate 
lighting  in  factories  is  largely  due  to  the  need  for  in¬ 
formation.  It  is  quite  apparent,  therefore,  that  one  of 
the  outstanding  means  of  .selling  a  proper  .standard  is 
through  education,  not  alone  of  the  industrial  manage¬ 
ment,  but  of  the  man  who  attempts  to  sell  it  as  well. 
In  other  words,  it  is  necessary  that  the  one  who  under¬ 
takes  to  sell  the  factory  manager  proper  lighting  know 
his  line.  Unfortunately,  too  often  either  in  his  eagei’- 
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ness  to  sell  his  product  or  through  his  ignorance  of  the 
essentials  of  good  lighting  practice,  he  leaves  the  cus¬ 
tomer  but  little  better  off  than  before. 

The  steps  in  the  conception,  design,  and  construction 
of  an  industrial  plant,  however,  are  several,  and  selling 
the  lighting  standard  can  generally  not  be  left  until  a 
time  when  the  owner  is  ready  to  talk  and  consider  the 
purchase  of  the  equipment.  There  is  first  the  architect 
or  engineer  who  plans  the  building  and  writes  the  speci¬ 
fications.  The  location  should  properly  begin  here. 
Next,  the  electrical  contractor  who  installs  the  job  needs 
to  know  the  importance  of  adequate  industrial  illumin¬ 
ation,  and  to  know  the  essentials  for  planning  a  proper 
system  to  meet  the  responsibilities  which  the  architect 
may  have  failed  to  meet.  Next  comes  the  supply  man 
or  jobbers’  salesman,  who  in  his  daily  contact  with  the 
electrical  contractor,  has  the  opportunity  to  guide  him 
where  such  contractors  can  not  measure  up  to  the 
task  of  carrying  the  necessary  information  to  the  own¬ 
er.  In  other  words,  the  education  must  start  within  the 
industry  itself,  and  with  the  established  standards  of 
equipment  and  simple  rules  of  application,  this  edu¬ 
cation  lies  within  easy  reach  of  any  one  who  •wishes  to 
give  the  subject  a  small  study. 

One  of  the  actual  ways  and  means  of  selling  a  proper 
standard,  assuming  that  the  industry  is  equipped  with 
a  knowledge  of  the  subject,  is  actual  demonstration. 
Especially  is  this  effective  on  old  jobs  where  entry  has 
been  effected.  The  use  of  samples  installed  free  in  a 
bay  in  such  a  manner  that  there  is  a  marked  contrast 
between  the  old  job  and  a  proper  one,  generally  results 
in  the  sale  of  the  .sample  installation  with  an  order  for 
similar  equipment  for  the  remaining  space. 

The  lise  of  photographs  of  actual  installations  is 
most  effective  in  picturing  to  the  owmer  what  his  plant 
w'ould  look  like  under  proper  lighting  conditions.  He 
very  frequently  asks  if  there  is  a  good  in.stallation  in 
the  city  or  near  at  hand  that  he  might  look  at.  A  list 
of  such  installations  to  which  he  might  be  referred, 
therefore,  lends  itself  well.  As  the  specialist  becomes 
active  in  his  w'ork,  he  will  have  local  experiences  with 
the  advantages  of  good  illumination  and  will  be  able  to 
use  them  most  effectively  in  talking  with  his  prospects. 

The  man  who  hopes  to  sell  lighting  to  plant  execu¬ 
tives  must  be  able  to  talk  forcefully  and  authoritatively 
on  its  proved  advantages  and  the  money  value  of  good 
light  in  the  larger  return  in  both  quantity  and  quality 
of  work  which  will  result  from  the  installation  of  a  su¬ 
perior  as  compared  with  an  inferior  lighting  system. 
Data  and  information  to  this  end  will  be  found  in  the 
Proceedings  of  the  National  Electric  Light  Association, 
the  Transactions  of  the  Illuminating  Engineering  So- 
city,  and  elsewhere. 

The  importance  of  enlisting  the  cooperation  of  all 
electrical  interests  in  the  community  can  scarcely  be 
over  emphasized.  All  classes  of  material  and  equip¬ 
ment,  as  w’ell  as  labor  are  involved  in  a  greater  or  less 
degree  in  the  installation  of  a  new  system  or  the  re¬ 
modeling  of  an  old  one. 

The  central  station,  by  virtue  of  its  constant  connec¬ 
tion  with  the  industries,  is  the  largest  factor  in  the 
lighting  situation  and  should  take  the  leadership  in 
selling  the  idea  to  the  other  organizations.  Speakers  on 
lighting  should  be  provide<l  to  talk  before  various  execu¬ 
tives’  groups,  contractors’  meetings,  as  w'ell  as  archi¬ 
tects’  and  designers’  gatherings.  Inten.sive  campaigns 
conducted  jointly  hy  central  stations,  manufacturers, 
jobbers,  and  contractors  have  great  possibilities,  both  in 
popularizing  the  need  for  better  illumination  and  in  the 
actual  selling  of  installations. 

More  publicity  should  be  given  the  State  Lighting 
Code.  Though  the  minimum  intensities  required  under 
this  Code  are  decidedly  inadequate,  recommended  values 
are  also  given  which  are  more  nearly  desirable.  The 
fact,  alone,  that  proper  lighting  is  important  enough 
from  just  the  standpoint  of  the  health  and  safety  of  em¬ 
ployees  to  warrant  state  legislation,  commends  atten¬ 
tion. 

Educating  the  Industry 

Too  often  papers  on  subjects  like  this  deal  in  gener¬ 
alities  and  do  not  make  definite  recommendations.  This 
committee  has  gone  further  and  suggests  that  schools 
be  established  in  at  least  three  localities;  namely. 
Northern  California,  Southern  California,  and  the  San 
Joaquin  Valley,  in  which  a  course  on  illumination  design 
would  be  given.  This  course  should  cover  the  basic  and 


fundamental  facts  of  illumination  by  easy,  simple,  cal¬ 
culating  methods,  so  that  the  student  will  have  a  train¬ 
ing  which  will  permit  him  to  lay  out  a  practical  in¬ 
stallation  for  either  commercial  or  industrial  lighting, 
that  will  take  care  of  at  least  80  to  85  per  cent  of  the 
cases.  This  course  could  be  concentrated  and  given  in 
a  week  or  spread  over  several  weeks  as  decided  upon 
by  those  interested  in  each  locality. 

In  these  schools  there  should  be  as  many  men  from 
their  sales  organizations  as  the  central  stations  c^.n 
allot.  There  should  be  at  least  one  man  from  each 
jobbing  and  manufacturing  organization,  and  as  many 
more  as  may  be  arranged.  The  contractors  should  send 
as  many  of  their  men  as  come  in  contact  with  illumina¬ 
tion  problems.  It  may  be  thought  •wise  to  have  the 
architects’  offices  and  consulting  engineers  represented. 

The  curriculum  is  already  established,  as  such 
schools  have  been  conducted  elsewhere.  A  suggested 
list  of  subjects  follows: 

Demonstration  of  liKhtingr  fundamentals;  simplified  methods  of 
desiKning  illumination ;  the  use  of  educational  publicity  ;  en^nneerini; 
bulletins ;  trade  paper  articles,  etc. ;  economic  interpretation  of  lamp 
tests ;  development  of  improved  liKhting  equipment ;  illuminatini; 
enKineerinK  recommendations  of  industrial  plants,  offices,  stores, 
public  buildingrs,  streets;  special  lighting  designs;  candle  power 
standards ;  foot  candle  meters  and  Intensities ;  special  industrial 
lighting  requirements ;  lighting  economy ;  s|)ecial  lighting  problems 
(examples);  preparation  of  plans  and  specifications  for  lighting; 
principles  of  light  reflection  and  diffusion  ;  choice  of  lighting  equi{>- 
ment ;  lectures  and  demonstrations  on  residence  lighting ;  possibili¬ 
ties  of  light  and  color ;  street  lighting ;  suitable  standards  for 
street  lighting ;  selection  of  equipment  for  street  lighting ;  intensi¬ 
ties  for  residential  section  and  business  section ;  store  lighting ; 
show  window  lighting ;  commercial  and  public  interiors ;  require¬ 
ments  of  school  lighting ;  lighting  practice  and  the  illuminating 
engineering  society ;  design  of  illumination  for  offices  and  draft¬ 
ing  rooms ;  practical  design  of  general  lighting  for  industrial  oper¬ 
ation  ;  Mazda  quality;  a  lighting  salesman's  responsibility;  manu¬ 
facturing  service  by  the  lamp  and  reflector  manufacturers. 

The  establishment  of  these  schools  in  the  fall,  pref¬ 
erably  in  October,  has  already  been  anticipated  and  a 
budget  has  been  submitted  to  the  executive  committee 
of  the  Pacific  Coast  Electrical  Association  for  funds 
necessary  to  operate  such  schools. 

It  is  believed  that  the  Lighting  Bureau  should  be 
charged  with  the  responsibility  of  establishing  these 
schools  and  are  satisfied  that  there  are  enough  inter- 
e.sted  men  in  the  industry  to  conduct  them,  who  know 
the  subject  thoroughly  and  are  willing  to  give  their 
services  for  this  work. 

Annual  Lighting  Months 

In  order  that  both  the  industry  and  the  public  may 
receive  the  greatest  benefit  from  the  educational  work 
done  in  the  schools,  we  recommend  that  November  of 
each  year  be  set  aside  as  Lighting*  Month. 

During  that  month  an  intensive  campaign  should  be 
prosecuted  to  get  the  idea  of  the  need  for  more  and 
better  light  before  the  public,  particularly  commercial 
and  industrial  establishments.  To  accomplish  this  the 
industry  should  maintain  a  speakers’  bureau  and  make 
every  effort  to  be  represented  on  the  programs  of  such 
clubs  as  Rotary,  Kiwanis,  Soroptimist,  etc.,  where  the 
story  should  be  told  with  suitable  visual  displays.  All 
branches  of  the  industry  should  cooperate  in  every  way 
possible  in  order  to  secure  effective  results.  All  local 
advertising  should  be  tietl  in  with  this  campaign,  and 
if  possible  cooperative  page  advertising  should  be  used 
to  secure  from  the  press  desired  publicity  in  their  news 
columns. 

The  committee  believes  that  the  Lighting  Bureau 
should  be  charged  with  the  responsibility  of  conducting 
this  campaign. 


Recommended  Standards  for 
Commercial  Lighting 
By  H.  H.  COURTRIGHT* 

The  objective  set  for  itself  by  the  Commercial 
Lighting  Committee  this  year  specified  three  defin¬ 
ite  accomplishments.  As  all  work  and  discussions 
were  carried  on  with  these  three  points  in  view  the  re¬ 
sults  of  the  committee’s  efforts  can  best  be  laid  down 
under  these  respective  headings: — 

•Sab-C«mraittee  on  Commercial  Liichting:  H.  H.  0>urtright. 
chairman;  S.  H.  Anderson.  H.  H.  Allison,  G.  H.  P.  Dellman.  Lwn- 
ard  Hobbs,  Fred  S.  Mills,  David  Pence.  Frank  Smith.  A.  L.  Spring. 


412 


Journal  of  Electricity 


[Vol.  52  — No.  11 


1.  The  determination  of  present  practices  and  exist¬ 
ing  conditions  in  commercial  illumination  on  the  Pacific 
Coast. 

2.  The  recommendation  of  standards  of  intensity 
toward  the  establishment  of  which  the  entii-e  industry 
ishall  be  urged  to  work  for  the  general  welfare  of  all. 

3.  The  recommendation  of  certain  specific  means 
W'hereby  the  above  standards  and  the  value  of  adhering 
to  them,  may  most  effectively  be  spread  broadcast  to 
all  interested  parties. 

Present  Practices. 

The  following  figures,  obtained  in  a  recently  made 
coast-wide  survey  of  retail  stores  are  exemplary  of  con¬ 
ditions  as  they  exist  today: 

10  per  cent  had  an  average  interior  intensity  of  10  foot-candles 
or  better. 

28  per  cent  had  an  average  interior  intensity  of  6  to  10  foot- 
candles. 

62  per  cent  had  an  average  interior  intensity  of  less  than  5 
foot-candles. 

Approximately  60  per  cent  of  the  installations  were  direct 
lighting;  26  i>er  cent  semi-indirect  (totally  enclosed  glass  units); 
and  15  i>er  cent  had  bare  lamps. 

5  |)er  cent  had  a  show  window  intensity  of  40  foot-candles  or 
better. 

10  i)er  cent  had  a  show  window  intensity  of  15-25  foot-candles. 

20  per  cent  had  a  show  window  intensity  of  10-15  foot-candles. 

65  per  cent  had  a  show  window  intensity  of  5  foot-candles  or 

less. 

The  15  per  cent  of  the  two  upper  classifications  were 
using  color,  spotlighting  and  floodlighting.  Of  the  65 
per  cent  with  a  show’  window  intensity  of  less  than  5 
foot-candles  at  least  35  per  cent  were  using  bare  lamps, 
the  remaining  30  per  cent  using  direct  or  semi-indirect 
ceiling  units. 

This  survey  included  stores  in  which  there  was  an 
employer  and  two  or  more  clerks.  Regarding  the  show- 
window  intensities  above  stated,  these  do  not  refer  to 
the  actual  intensity  maintained  in  the  window-  but  to 
the  fact  that  the  window-s  were  wired  and  equipped  to 
attain  those  intensities;  it  being  practically  impossible 
to  determine  the  average  intensity  maintained  in  a  win¬ 
dow  over  a  given  period  due  to  burnouts,  lamp  remov¬ 
als  and  dirty  equipment. 

The  true  significance  of  these  figures  and  the  vast 
market  which  they  reveal  can  best  be  indicated  by  quot¬ 
ing  from  another  survey,  as  follows:  Of  one  thousand 
stores  investigated  991  were  in  need  of  better  interior 
illumination  and  882  better  window  lighting.  It  was 
further  brought  to  light  that  of  these  merchants  whose 
stores  were  poorly  lighted  90  per  cent  w-ere  desirous  of 
securing  better  illumination  as  soon  as  the  defects  of 
their  present  systems  had  been  clearly  pointed  out.  The 
estimates  of  the  lighting  men  making  this  survey  as  to 
the  cost  of  bringing  the  various  installations  up  to  a  de¬ 
sirable  standard  show  a  potential  business  to  the  manu- 
-facturers,  jobbers  and  contractors  of  $125,000  in  the 
1,000  stores  surveyed.  This  survey  w-as  conducted  in 
one  city  alone;  conservatively  estimating  that  there  are 
25,000  stores  on  the  Pacific  Coast  similarly  in  need  of 
-such  improvements  in  illumination,  a  market  of  three 
and  a  quarter  million  dollars  is  thus  opened  up.  This 
has  to  do  exclusively  with  the  bringing  of  old  stores 
up  to  desirable  standards  and  does  not  take  into  con¬ 
sideration  the  constant  market  maintained  by  new-ly 
constructed  stores. 

Recommended  Standards. 

When  w-e  find  stores  and  office  buildings  which  are 
obliged  to  change  their  lighting  equipment  w-ithin  a 
year  or  so  after  construction — and  in  some  instances 
actually  before  the  tenants  have  all  moved  in — it  is  due 
time  for  concerted  action,  on  the  part  of  those  intere.st- 
ed  in  the  w-elfare  of  the  lighting  industry,  toward  the 
correction  of  such  conditions.  Unfortunately  there  are 
to<lay  cases  where  such  conditions  obtain. 

In  determining  upon  the  standards  w-hich  it  shall 
recommend  the  committee  concluded  to  base  these 
standards  upon  w-attage  per  outlet  necessary  to  provide 
the  desired  intensity  and  to  specify  an  ample  capacity 
to  take  care  of  such  increased  intensity  as  the  natural 
progress  of  illumination  may  call  for  during  a  reason¬ 
able  period  of  time.  Tw-o  reasons  governed  this  decis¬ 
ion:  First,  there  is  seldom  any  means  of  determining 
at  the  time  of  construction  what  type  of  store  will  oc¬ 
cupy  a  building;  second,  there  is  no  means  of  controll¬ 
ing,  other  than  by  a  long  educational  process,  the  ten¬ 
dency  to  reduce  the  size  of  lamps  occupying  the  sock¬ 
ets,  in  an  effori  to  reduce  power  bills. 


By  providing  adequate  capacity  at  each  outlet  for 
the  maximum  intensity  desired,  any  occupant,  regard¬ 
less  of  the  type  of  establishment,  can  have  good  il¬ 
lumination;  and  if  the  wiring  is  in  to  take  care  of  in¬ 
creases  it  is  far  easier  to  sell  better  illumination  than  if 
such  improvements  entail  re-wiring. 

The  recommendations  of  this  committee  are,  there¬ 
fore,  that  store  interiors,  office  and  loft  buildings  shall 
be  wired  for  three  watts  per  square  foot  to  provide  a 
general  illumination  of  approximately  15  foot-candles. 
This  standard  is  set  as  a  desirable  average  tow-ard  the 
maintaining  of  which  the  entire  industry  is  earnestly 
requested  to  lend  its  support.  Show-  window-s  shall 
be  so  w-ired  that  there  shall  be  adequate  capacity  to 
provide  for  150-w-att  outlets  on  12-inch  centers,  to¬ 
gether  with  200-watt  outlets  on  10-foot  centers  for  spec¬ 
ial  lighting.  These  outlets  to  be  in  addition  to,  and  on 
a  separate  circuit  from,  convenience  outlets  for  use  of 
art  lamps  and  movable  electrical  displays. 

Means  of  Broadcasting  Standards 

The  lighting  salesman  w-orking  in  the  commercial 
field  has  tw-o  important  factors  w-ith  w-hich  he  must 
contend — the  ow-ner  of  the  building  and  the  contractor 
doing  the  wiring.  To  the  first  he  must  sell  the  idea  of 
increased  lessee-satisfaction  and  elimination  of  expens¬ 
ive  re-w’iring  in  a  few-  years  as  illumination  standards 
progress.  The  second  must  be  imbued  with  the  idea  of 
the  increased  remuneration  resulting  from  higher 
standards  of  w-ork,  and  the  increased  good  will  resulting 
from  such  an  installation.  With  the  one  it  is  a  question 
of  salesmanship — w-ith  the  other  education. 

The  follow-ing  means  are  those  which  this  committee 
believes  can  be  most  effectively  employed  to  properly 
spread  the  story  of  better  commercial  illumination, 
toward  the  end  that  the  great  market  previously  point¬ 
ed  to  may  be  invaded  and  capitalized  upon: 

Inasmuch  as  the  terms  “poor  lighting,”  “good  light¬ 
ing,”  and  “excellent  lighting”  as  used  in  many  of  the 
present  tables  of  recommended  standards  have  a  ten¬ 
dency  to  cause  the  average  store-ow-ners  to  be  sati.sfied 
with  a  “good”  intensity  rather  than  striving  to  attain 
the  benefits  of  an  excellent  job  the  Lighting  Bureau 
should  recommend  to  manufacturers  and  others  pub¬ 
lishing  standards  that  they  change  their  recommenda¬ 
tions  to  specify  a  capacity  per  outlet  necessary  to  give 
the  highest  intensity  w-hich  they  recommend  for  each 
type  of  store. 

The  recommended  standards  of  all  lighting  commit¬ 
tees,  (residence,  indu.strial  and  commercial)  should  be 
prepared  in  a  printed  form  for  distribution  to  architects 
and  builders  by  the  representatives  of  the  California 
Electrical  Cooperative  Campaign;  and  should  be  printed 
in  the  Pacific  Coast  Data  and  Sales  Book,  the  recognized 
source  of  information  of  electrical  contractors. 

A  most  rapid  and  impressive  means  of  calling  the 
attention  of  the  merchant  to  the  advertising  value  and 
sales  effect  of  good  illumination  w-ould  be  for  the  power 
companies  to  equip  the  window-s  of  their  offices  for  a 
high  intensity  of  white  lighting  and  for  colored  light¬ 
ing,  spot  lighting  and  flood  lighting.  These  windows 
could  then  be  offered  to  local  dealers  for  display  pur¬ 
poses,  the  dealer  arranging  the  window-  trim  of  his  pro¬ 
ducts  and  the  power  company  lighting  it  to  secure  the 
most  appealing  effects.  Sales  w-ould  undoubtedly  result 
for  the  dealer  and  he  would  readily  appreciate  that  if 
proper  illumination  could  sell  his  merchandise  w-hen  it 
was  displayed  in  the  company  window,  proper  illumina¬ 
tion  in  his  ow-n  window-s  could  most  certainly  increase 
his  sales.  Interest  could  be  developed  to  a  considerable 
extent  in  such  an  effort  by  advising  the  local  Chamber 
of  Commerce  of  the  plans  and  pointing  out  their  effect¬ 
iveness  in  keeping  purcha.ses  in  the  home  tow-n  and  in¬ 
creasing  the  local  merchants’  bu.siness.  In  connection 
w-ith  such  a  program  a  contest  might  be  inaugurated,  a 
prize  being  offered  to  the  merchant  who  trimmed  the 
pow-er  company  window  with  the  display  which  was  vot¬ 
ed  by  the  local  tow-nspeople  to  be  the  most  attractive. 
In  the  interest  of  local  development  the  new-spapers 
w'ould  undoubtedly  give  extensive  publicity  to  such  a 
contest  and  even  carry  in  their  columns  the  ballots  for 
voting.  This  plan  w-ould,  of  course,  be  most  effective 
in  the  smaller  communities. 

In  closing,  this  committee  goes  on  record  as  oppos¬ 
ing  and  condemning  .sharp  practices,  unethical  methods, 
and  misrepresentations  in  the  sale  of  lighting  equip¬ 
ment;  and  as  recommending  the  use  of  standard  units 
of  recognized  quality  only  for  all  installations. 
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Advertising  Value  of  Electric  Signs 
and  Billboards 

By  TRACY  SIMPSON* 


The  electric  si^  as  a  dignified  and  valuable  medi¬ 
um  of  advertising  is  becoming  fully  recognized. 
Its  popularity  and  increased  use  by  large  national 
advertisers,  including  many  of  the  important  industries, 
augurs  well  for  continued  and  ever  increasing  business 
in  this  important  field.  Electric  signs  and  illuminated 
night  displays  are  a  mark  of  progressiveness,  and 
streets  well  provided  with  them  always  indicate  com¬ 
mercial  activity  and  life.  To  the  merchant  and  busi¬ 
ness  man  on  the  street,  it  acts  as  a  spur  and  stimulus 
to  the  further  use  of  electricity,  especially  in  the  form 
of  higher  standards  of  illumination  in  both  store  win¬ 
dows  and  building  interiors. 

Very  few  people  are  aware  of  the  effectiveness  of 
the  electric  sign  as  an  advertising  medium.  Some  idea 
of  its  economy  may  be  gained  by  glancing  at  the  follow’- 
ing  comparison  of  the  best  knowm  methods. 


letters  should  have  a  length  (horizontal  distance)  equal 
to  two-thirds  or  three-quarters  of  the  height  (vertical 
distance). 

Thus  it  is  readily  seen  that  the  height  of  the  letter 
has  considerable  bearing  on  its  readability  because  in 
the  letters  the  integral  parts  are  farther  apart  and 
thus  easier  to  read  at  great  distance. 

The  stroke  width  also  has  considerable  bearing  on 
the  sign  because  of  the  seemingly  contradictory  day  and 
night  effect.  In  daylight  the  wider  the  stroke  the  great¬ 
er  the  distance  of  readability,  while  at  night  the  nar¬ 
rowest  stroke  gives  the  greatest  readability.  Thus  it 
must  be  determined  whether  the  sign  is  to  have  great¬ 
est  day  or  night  value  to  determine  the  stroke  width. 
For  general  conditions,  howrever,  the  stroke  should  be 
from  20  to  25  per  cent  of  the  height.  It  may  be  desir¬ 
able  to  combine  great  stroke  width  in  daytime  with  nar- 


NUMBER  PERSONS  REACHED 


Adv.  Medium  Small  Town  Medium  City 

Electric  Slsn. . - . -  1,000  per  day  16,000  per  day 

Newspaper . . . . . . .  1,200  per  day  25,000  per  day 

Paint^  billboard _ _ — .  500  per  day  5,000  per  day 

Street  cara . . . . .  .  16,000  per  day 


Large  City 
300,000  per  day 
150,000  per  day 
250,000  per  day 
600,000  per  day 


*Co8t  of  Investment  in  Sign  prorated  with  operation  costs. 


Average  Cost 
$  2.00*  per  day 
$11.00  ver  day 
$16.50  per  day 
$33.00  per  day 


It  will  be  noted  that  while  street  railw’ays  exceed 
in  the  number  of  people  reached  the  cost  to  the  average 
merchant  is  prohibitive.  Also,  the  papers,  billboard 
and  street  car  cards  are  in  force  only  for  the  month  or 
until  expiration  of  the  contract,  while  the  electric  sign 
continues  to  give  its  message  year  after  year  at  a  nom¬ 
inal  upkeep  cost. 

Visibility. 

There  are  many  types  of  electric  signs  in  use  today 
which  may  be  classified,  as  follows: 

(1)  Channel  or  display 

(2)  Embossed  letter 

(3)  Panel 

(4)  Attraction  or  interchangeable 

(5)  Flashing  or  action 

(6)  Opal  glass  letter  (drum  type) 

(7)  Illuminated  billboard 

(8)  Indoor  and  immature 

All  of  these  .signs  are  devised  to  illuminate  letters, 
trade  marks  or  other  reading  matter  so  that  it  wrill  be 
visible  at  the  greatest  distance  both  day  and  night.  To 
do  this  successfully  there  are  certain  principles  of  op¬ 
tics  that  must  be  considered,  but  which  are  often  over¬ 
looked. 

It  has  been  scientifically  determined  that  the  eye 
can  distinguish  separate  objects  if  they  are  so  spaced 
that  the  angle  between  them  at  the  point  of  vision  is 
greater  than  1  min.  (1/60  deg.).  Therefore  all  parts  of 
the  letters  and  w’ords  must  be  separated  by  a  distance 
which  subtends  an  angle  of  at  least  1  min.  at  the  dis¬ 
tance  at  which  people  will  read  the  sign.  Otherwise  the 
w'orcls  and  letters  will  appear  run  together  and  blurred. 
This  is  only  the  ab.solute  minimum,  however,  and  it  has 
been  found  that  the  distance  between  members  should 
be  from  60  to  75  per  cent  of  the  letter  height  for  good 
results. 

The  following  table  gives  basic  proportions: 


Helirht  In. 

L«nKth  In. 

Width  In. 

Spare  In. 

12 

9 

3 

4 

24 

18 

4 

5^ 

30 

22^ 

5 

7 

36 

27 

5% 

9 

42 

31 

6 

11 

48 

36 

8 

12 

60 

45 

10 

15 

72 

54 

11 

18 

84 

63 

13 

20 

96 

72 

15 

21 

108 

81 

18 

24 

120 

90 

20 

27 

144 

108 

24 

30 

'rhe  proportions  of  the  letters  themselves  affect  the 
readability  of  the  sign  and, it  has  been  found  that  the 

’Sub-Cammittee  on  Sign  Lighting:  Tracy  Simpson,  chairman; 
Paul  D.  House,  vice-chairman:  H.  K.  Griffin,  H.  H.  Ailison,  S.  H. 
.Vnderson. 


row  illuminated  stroke  at  night  and  thus  secure  great¬ 
est  visibility  of  both  day  and  night. 

It  is  often  necessary  to  depart  from  theoretical  di¬ 
mensions,  however,  to  give  proper  appearance  to  the 
sign.  The  designer  of  illuminated  signs  must  consider 
all  conditions  under  which  the  sign  is  to  be  used  and 
then  decide  on  the  dimensions  best  suited  to  the  par¬ 
ticular  case  at  hand.  There  is  a  tendency  to  follow  the 
path  of  least  resistance  and  utilize  signs  of  any  variety 
just  because  it  has  been  done  elsewhere,  but  this  prac¬ 
tice  should  be  di.scouraged  by  the  entire  industry. 

Illuminated  Signs  and  Billboards 

One  phase  of  sign  lighting  which  has  been  developed 
to  a  large  extent  in  C^ifomia  is-  the  illuminated  bill¬ 
board.  On  account  of  the  favorable  weather  conditions 
and  the  many  miles  of  highways  close  to  power  lines, 
illuminated  billboards  and  painted -sipis  have  found  al¬ 
most  unlimited  use. 

Though  a  large  percentage  of  the  billboards  in  the 
hands  of  bulletin  advertising  companies  today  is  illum¬ 
inated,  there  are  thousands  upon  thousands  of  painted 
signs  of  all  sizes  and  descriptions,  which  could  be  effect¬ 
ively  lighted.  Many  of  these  signs,  painted  and  re¬ 
painted  at  considerable  expense,  are  positively  dead  at 
night  and  their  effectiveness  questionable  by  day  be¬ 
cause  of  the  distraction  of  daylight  activity  and  con¬ 
fusion.  No  end  of  these,  therefore,  stand  ready  to  be 
lighted  and  await  only  the  submission  of  a  plan  to  the 
owner  by  a  competent  solicitor. 

As  against  the  electric  sign,  the  illuminated  painted 
sign  offers  greater  possibility  for  detail,  and  the  ability 
to  change  the  design  at  small  expense  adds  greatly  to 
its  advertising  flexibility.  Since  the  effectiveness  and 
attractive  power  of  an  illuminated  bulletin  board  or  sign 
are  largely  dependent  upon  the  contrast  in  intensity 
with  the  surroundings,  it  follows  that  signs  located  in 
brightly  lighted  downtown  districts  must  be  lighted  to 
higher  intensities  than  those  in  outlying  districts.  By 
the  same  token,  the  equipment  used  to  direct  this  illum¬ 
ination  on  the  sign  must  confine  the  light  to  the  sign 
itself,  avoiding  as  much  as  possible  undue  spill  on  sur¬ 
roundings. 

Though  some  lighting  of  large  painted  sig^ns  has 
been  done  by  projectors  mounted  on  adjacent  buildings, 
the  best  results  are  obtained  by  the  use  of  specially 
built,  porcelain  enameled,  steel,  angle  reflectors  mount¬ 
ed  w’ell  out  in  front  and  above  the  board.  Reflected 
glare  from  the  board  and  non-uniformity  of  illumina¬ 
tion  are  common  abuses  and  should  be  guarded  against 
in  the  choice  and  installation  of  reflector  equipment. 
Angle  reflectors,  of  a  design  which  permits  of  mounting 
well  above  the  board,  tend  to  eliminate  this  objection¬ 
able  glare  or  spotty  effect  and,  at  the  same  time,  allow 
a  full  and  unobstructed  view’  of  the  face  of  the  board 
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or  sign.  Though  the  levels  of  illumination  for  billboards 
and  painted  signs,  like  that  in  other  fields,  are  gradual¬ 
ly  rising,  a  value  no  less  than  10  ft.-candles  on  the  ver¬ 
tical  surface  of  the  sign  might  be  given  as  good  prac¬ 
tice  in  the  more  brightly  lighted  districts.  Specifica¬ 
tions  are  readily  available  covering  the  illumination  of 
various  heights  of  boards. 

The  following  table,  however,  gives  the  proper 
mountings  for  standard  size  boards: 


For  huge  roof  signs  this  factor  may  be  neglected  as 
at  all  times  the  distance  between  the  sign  and  the  ob¬ 
server  is  such  that  the  brilliance  is  not  objectionable.  In 
present  practice,  the  signs  in  large  cities  are  of  such 
high  brilliance  that  additional  ones,  unless  they  are 
at  least  of  equal  brilliancy  with  the  surrounding  signs, 
will  not  attract  attention  and  their  value  as  advertising 
mediums  is  lost.  How’ever,  the  smaller  signs  on  the 
front  of  buildings  and  hanging  close  to  the  street  must 


MountbiK  Dimension!  of  LiKhting  Units 


SparinR  in  Ft. 

Distance  Out 

Distance  Above 

Ave.  Ill. 

HeiKht  of  Board  in  Pt. 

in  Ft. 

in  Ft. 

Size  of  Lamp 

Foot-Candles 

2-  4 . 

5 

3 

1 

75  watts 

9 

6-  6 . 

6 

4 

1 

100  watts 

9 

7-  8 . 

6'6'' 

4'6"’ 

1 

1 50  watts 

9 

9-12 . 

8'(r 

S'O" 

1 

200  watts 

10 

13-16 . 

lO'ir 

O'O" 

1 

300  watts 

11 

17-21 . . 

1.3'0'' 

9' 

2 

500  watts 

10 

22-25 . . 

17 

12' 

2 

750  watts 

11 

26-30 . 

20 

15 

2 

1000  watts 

10 

The  increased  speed  of  vision  obtained  through  use 
of  higher  intensities — a  fact  brought  out  in  the  in¬ 
creased  production  in  factories  where  better  lighting 
is  provided — may  well  be  applied  to  illuminated  bill¬ 
boards  and  painted  signs.  The  importance  of  this  fact 
is  at  once  evident  when  it  is  considered  that  the  larg¬ 
est  percentage  of  individual  observations  of  these  illum¬ 
inated  displays  are  now  made  from  rapidly  passing 
automobiles  and  not  by  pedestrians.  It  is  essential, 
therefore,  that  the  printed  or  painted  matter  be  visible 
at  the  maximum  possible  distance  to  the  approaching 
motorist. 

Manufacturers 

It  would  seem  that  a  standardization  of  ordinances 
would  do  considerable  tow’ard  aiding  the  sigpi  manufac¬ 
turer  on  the  Coast,  as  there  is  a  multitude  of  sign  laws 
which  differ  radically  for  different  cities.  These  ordin¬ 
ances  vary  from  a  12  in.  projection  allow-ed  at  Long 
Beach,  Calif.,  on  vertical  sign's,  to  the  4  ft.  vertical  pro¬ 
jection  allowed  in  most  other  cities,  with  18  in.,  24,  30, 
36  and  42  in.  projections  sandwiched  in  between. 

Although  the  Eastern  cities  are  not  all  standardized 
the  great  majority  allow’  vertical  projection  of  4  ft.  and 
the  horizontal  projection  to  the  curb,  but  there  has  de¬ 
veloped  on  the  Pacific  Coast  a  custom  requiring  all  such 
signs  to  be  s\vung  back  against  the  building  during  the 
daylight  hours  w’hicK  has  retarded  development  to  a 
certain  extent.  If  the  horizontal  projection  in  the  var¬ 
ious  cities  could  be  standardized  at  4  ft.  a  very  satis¬ 
factory  condition  to  manufacturer,  dealer  and  central 
station  would  be  attained. 

The  manufacture  of  electrical  signs  can  be  put  on  a 
satisfactory  basis  only  when  all  manufacturers  carry 
on  their  product  the  label  of  the  National  Board  of  Fire 
Undei'W’riters.  Local  city  ordinances  everywhere  should 
recognize  this  label  as  covering  factory  inspection  and 
the  manufacture  of  electrical  signs. 

Review  of  the  rules  of  the  National  Board  of  Fire 
Underwriters  shows  that  they  are  not  only  reasonable 
but  fairly  liberal  and  any  manufacturer  w’ho  cannot 
comply  with  them  is  certainly  not  putting  out  a  credit¬ 
able  product.  The  Board’s  service  on  the  Pacific  Coast 
has  been  improved  in  the  pa.st  year  and  the  securing  of 
labels  and  inspection  from  the  Board’s  representatives 
works  very  little  inconvenience  to  the  manufacturer. 

Lamps 

The  size,  type  and  kind  of  lamps  for  various  signs 
is  a  subject  too  large  for  a  complete  discussion  here  but 
a  few  important  points  should  be  noted. 

In  the  matter  of  selecting  lamps  for  sigrns,  as  in  the 
design  of  letters,  a  number  of  variable  factors  must  be 
con.sidered.  A  huge  roof  sign  high  up  on  a  skyscraper 
must  have  such  brilliance  that  the  sign  stands  out  in 
contrast  to  the  background.  The  advertiser  desires  to 
bring  to  the  attention  of  the  passerby  a  certain  article 
with  such  brilliance  that  the  idea  is  impressed  on  his 
mind.  Such  a  .sign  must  have  no  subdued  light  as  is 
obtained  by  lamps  equipped  with  some  form  of  diffusing 
medium,  like  frosting  or  enameling,  but  rather  should 
have  a  glittering  brilliance,  almost  a  glare,  as  obtained 
from  a  clear  lamp. 

While  within  w’orking  limits  the  readability  of  a  sign 
decreases  as  the  brilliance  of  the  lamp  increases,  it 
should  be  remembered  that  .signs  attract  by  their  bril¬ 
liancy  and  the  advertising  value  in  many  cases  would 
not  be  lessened  to  improve  readability. 


neces.sarily  be  of  a  much  low’er  order  of  brilliancy; 
otherwise  the  observer  will  be  blinded  by  the  flood  of 
light  and  the  sign  will  be  illegible,  thus  defeating  its 
purpose.  If,  because  of  high  general  illumination,  it  is 
necessar>’  to  have  the  small,  low’  hanging  sign  illumin¬ 
ated  to  a  high  intensity,  some  form  of  diffusing  medium 
must  be  employed  on  the  lamps  in  order  to  prevent  the 
blinding  of  the  observer  by  the  high  intrinsic  brilliancy 
of  the  lamp  filament.  By  using  frosted  lamps  the  ap¬ 
pearance  of  signs  hanging  close  to  the  street  is  greatly 
improved,  especially  to  observers  at  a  short  di.stance 
from  them,  although  the  readability  at  a  distance  is  not 
greatly  changed. 

For  the  small  signs  w’ith  which  a  trough  letter 
w’ould  be  u.sed  the  problem  is  different.  Here  the  sign 
is  much  closer  to  the  observer,  and  high  wattage  lamps 
in  clear  bulbs  w’ould  blind  a  person  to  such  an  extent 
that  they  would  be  objectionable.  A  more  diffused  or 
softened  light  is  desirable  and  low’  wattage  lamps  which 
have  been  either  enameled  or  dipped  in  various  colors 
improve  the  appearance  of  the  sign  and  attract  the  eye 
of  the  observer  by  the  unique  color  combination  of  light. 

The  most  effective  means  of  advertising  is  the  elec¬ 
tric  sign  properly  designed  and  lighted.  Yet  how  many 
sign  owners  realize  this  effectiveness  after  they  have 
installed  one?  Burnt  out  lamps  are  not  replaced  for 
days  and  sometimes  weeks  at  a  time.  Also,  they  are 
allow’ed  to  become  weatherbeaten  and  faded,  when  at 
a  small  cost  they  can  be  taken  dow’n  and  renovated. 

An  electric  sign  to  function  properly  as  a  publicity 
medium  should  be  the  outstanding  center  of  brightness 
in  that  locality  and  clearly  readable  at  a  good  dis¬ 
tance.  This  is  proved  by  the  theatres  that  keep  their 
.signs  and  marquises  serviced  by  some  reputable  sign 
manufacturer,  who  for  a  small  cost  will  undertake  the 
upkeep  and  maintenance,  that  is,  keep  fla.shers  running 
properly  and  replace  burnt  out  lamps.  One  has  but  to 
w’alk  dow’n  any  main  street  and  make  the  comparison 
of  sign  lighting  of  theatres  and  that  of  other  bu.siness 
places  to  be  convinced  of  the  volume  of  bu.siness  not 
receiving  proper  care.  The  prospective  lamp  renewal 
alone  runs  into  a  surprising  figure.  With  the  tendency 
to  use  lamps  of  larger  wattage  and  more  colored  ef¬ 
fects  this  potential  bu.siness  w’ill  be  greatly  increased. 

Upon  the  .sale  of  a  sign  the  purchaser  should  be  sold 
the  idea  that  outside  of  an  advertising  medium  a  sign 
.should  be  an  attractive  decoration  for  the  exterior  of 
his  building,  and  as  the  operating  expense  is  so  low- 
in  comparison  with  the  advertising  value  that  he  could 
w-ell  afford  to  have  his  sign  maintained  at  a  small  cost. 
This,  the  manufacturer  could  do  at  a  profit  by  getting 
volume  enough,  and  the  practice  would  tend  to  keep 
him  in  touch  with  the  purcha.ser. 

Ways  and  Means  of  Promoting  Sign  Sales 

Probably  the  greatest  hindrance  to  sign  sales  today 
is  the  objection  on  the  part  of  building  ow-ners  to  hav¬ 
ing  unsightly  signs  on  the  premises.  While  in  some 
instances  this  attitude  is  justified,  the  sign  industi’y- 
may  readily  overcome  this  by  cooperation  w’ith  those 
who  design  the  building. 

Architects  in  many  instances  have  become  aw-are  of 
the  necessity  of  the  electric  sign  and  are  including  a 
sketch  of  the  sign  in  their  building  plans,  in  the  same 
w’ay  that  they  now  include  the  marquise  in  the  de.sign 
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of  motion  picture  theatres.  This  is  having  a  tendency 
to  promote  sign-lighting  by  reason  of  its  being  drawn 
into  the  architectural  design  of  the  building. 

Signs  are  constantly  becoming  more  and  more  elab¬ 
orate  and  the  old  unsightly  type  of  former  years  has 
given  way  to  works  of  art.  Individuality  in  his  electric 
sign  is  as  important  to  the  owner  as  is  individuality 
in  his  business  and  in  his  other  forms  of  advertising. 
Especially  is  it  necessary  where  there  are  other  signs 
in  close  proximity.  Any  marked  similarity  tends  to  de¬ 
tract  and  lessens  the  effectiveness  of  all.  Distinction 
in  design,  color  and  flashing  schemes  is  highly  essential 
in  order  to  retain  full  value  in  attractive  power.  The 
particular  needs  of  the  customer,  therefore,  should  be 
carefully  considered  in  the  planning  of  his  sign. 

Large  signs,  if  properly  designed,  do  not  appear  to 
be  heavy  or  bulky.  More  often,  they  add  to  the  attrac¬ 
tiveness  if  they  are  properly  designed.  The  bulky,  un¬ 
finished  appearance  of  small  signs  can  be  largely  over¬ 
come  by  a  more  careful  use  of  ornamentation.  Also 
there  is  a  great  demand  for  a  more  flexible  construction 
of  large  signs  to  permit  a  change  of  display.  In  many 
di.stricts  w’here  the  same  people  pass  a  sign  day  after 
day  and  w’eek  after  week  much  of  its  effectiveness  is 
lost  just  because  it  becomes  a  part  of  the  familiar  sky¬ 
line.  This  feature  is  being  recognized  by  the  adver¬ 
tiser  who  uses  the  electrical  sign  medium. 

Background,  brightness,  and  border  lighting  are 
phases  of  sign-lighting  which  are  being  studied  by  de¬ 
signers  and  architects  because  of  their  importance.  Col¬ 
or,  motion,  etc.  likewi.se  are  very  important  elements 
and  are  receiving  the  attention  of  the  electrical  ailver- 
tiser. 

A  great  many  opportunities  for  sign  installations 
may  be  gained  through  intimate  cooperation  with  the 


power  company  representatives  who  are  constantly  in 
touch  with  new  consumers.  During  1923  one  Western 
power  company  carried  out  a  cooperative  sign  cam¬ 
paign  with  the  manufacturer  resulting  in  the  sale  of 
780  sign^s  and  adding  over  $25,000  yearly  revenue  to 
the  lines.  This  shows  what  may  be  accomplished  by 
cooperation  within  the  industry. 

Briefly,  the  outstanding  items  for  inci*easing  sigrn 
sales  may  be  summed  up  as  follows: 

1 —  Standardization  of  ordinances. 

2 —  Proper  maintenance  and  upkeep  service. 

3 —  Architectural  designs  for  buildinirs. 

4 —  Use  of  colored  and  changeable  signs. 

Cooperation  with  power  companies. 

( 

Conclusion  and  Recommendations 
The  sign  committee  has  realized  from  the  scope  of 
its  investigations  this  year  that  the  greatest  work  is 
yet  to  be  done  by  the  sigfn  committees  of  the  Pacific 
Coast  Electrical  Association.  This  committee  has  not 
found  it  possible  to  go  into  the  matter  of  laws  govern¬ 
ing  visibility  of  signs  and  yet  is  so  fully  aware  of  the 
need  of  investigating  this  phase  of  the  subject  that  it 
wishes  to  urge  following  sign  committees  to  take  up  the 
matter.  No  greater  task  could  be  performed  for  the 
sign  industry  on  the  Pacific  Coast  than  that  of  making 
a  close  study  of  sign  design  and  tabulating  the  effects 
of  spacings,  colors  and  brightness. 

Although  some  very  valuable  information  is  already 
in  existence  on  that  subject  it  is  not  presented  to  the 
industry  in  a  complete  and  simple  form.  This  commit¬ 
tee,  therefore,  strongly  urges  the  sign  committee  of 
1924  to  investigate  and  make  a  complete  report  of  laws 
governing  visibility  of  electric  signs. 


Activities  of  the  Consumers’  Service  Bureau 

By  A.  M.  FROST* 


There  has  developed  a  strong  realization,  by  the 
men  engfaged  in  the  commercial  departments  of 
the  electrical  industry,  and  particularly  the  central 
station  industry,  that  the  foundation  of  business  de¬ 
velopment  mu.st  be  laid  with  a  proper  appreciation  of 
the  obligation  the  industry  owes  to  its  customers  and 
consumers. 

The  basis  of  all  sales  and  general  business  promo¬ 
tion,  is,  first  of  all,  satisfied  consumers.  The  value  of  a 
satisfied  consumer  as  a  salesman  is  not  to  be  over-es¬ 
timated.  There  has  been  much  good  work  done  by  the 
different  central  station  companies  to  promote  a  bet¬ 
ter  understanding  between  the  consumers  and  the  util¬ 
ity  companies,  and  it  is  desired  by  the  members  of  the 
Pacific  Coa.st  Electrical  Association,  that  these  different 
company  executives,  in  the  commercial  departments,  be 
able  to  avail  themselves  of  the  experience  and  know'- 
ledge  that  has  been  individually  developed. 

With  the  above  general  ideas  in  mind,  it  was  decided 
at  the  organization  meeting  of  the  Commeraal  Com¬ 
mittee,  held  in  Los  Angeles  on  Aug.  10,  1923,  to  organ¬ 
ize  the  Consumers  Service  Bureau  and  a  committee  was 
appointed  to  carr>'  on  the  work  of  the  committee. 

Considerable  valuable  discussion  took  place  at  the 
Los  Angeles  meeting  and  it  was  proposed  that  the 
membership  of  the  Consumers  Service  Bureau  meet 
frequently  for  general  discussion  of  the  activities  en¬ 
gaged  in  by  each  of  the  central  stations  represented.  It 
was  thought  that  the.se  meetings  would  be  beneficial, 
in  that  the  knowledge  of  the  work  of  the  different  com¬ 
panies  represented,  might  be  pas.sed  on  to  the  other 
companies.  It  was  also  thought  that  a  general  discus¬ 
sion  along  the.se  lines  w'ould  develop  new  ideas  that 
could  be  used  by  the  entire  membership,  to  good  ad¬ 
vantage — the  ideas  so  developed  being  passed  on  at  the 
meetings  as  to  their  desirability  for  general  use,  and 
after  definite  activities  had  been  decided  on,  specific 
ideas  could  be  taken  home  by  the  members  and  laid  be- 
foi-e  the  general  executives  of  the  central  station  com¬ 
panies  for  their  consideration  and  adoption. 

"I'onsumera  Service  Bureau :  A.  M.  Frost,  chairman ;  Don  C. 
Ray.  George  T.  BIkcIow.  W.  L.  Frost,  W.  H.  Fischer,  R.  C.  BraRK, 
H.  K.  Griffin,  J.  W.  Wrenn,  R.  L.  EltrinRham,  Alfred  May,  C.  B. 
Kenny,  G.  E.  Arboitast.  Harry  Harper,  D.  E.  Harris,  R.  M.  Alvord, 
K.  E.  Van  Kuran,  E.  M.  Frellson. 


The  discussion  brought  out  that  all  of  the  central 
stations  were  attacking  this  problem  from  various  an¬ 
gles — .some  sending  out  questionnaires  to  their  custom¬ 
ers,  soliciting  suggestions,  or  complaints,  while  others 
were  doing  the  work  through  a  house  to  house  canvass. 
Other  companies  were  soliciting  the  co-operation  of 
their  entire  organization  by  providing  all  their  em¬ 
ployees  with  blanks,  or  booklets,  on  which  they  could 
turn  in  to  the  proper  department,*  consumers’  com¬ 
plaints,  prospects  for  new  business  and  personal  sug¬ 
gestions  for  the  betterment  of  service.  In  this  latter  ac¬ 
tivity,  it  was  found  that  some  of  the  companies  w'ere 
holding  employee  meetings  for  the  purpose  of  explain¬ 
ing  to  their  entire  organization  the  vital  necessity  of 
rendering  proper  service  to  their  consumers  and  gaining 
their  friendship,  and  getting  from  them  prospects  for 
additional  business. 

It  was  thought  that  the  operating  organizations, 
particularly  the  linemen,  line-foremen,  service  men,  me¬ 
ter  readers  and  other  employees  engaged  in  like  activ¬ 
ities,  could  be  of  definite  benefit  to  the  central  stations 
and  could  materially  aid  in  building  the  electrical  in¬ 
dustry  generally,  if  they  could  be  impressed  with  the 
proper  appreciation  of  their  ability  to  do  this  work.  It 
has  been  found  very  desirable,  where  such  interest  has 
been  developed,  to  report  back  to  the  employee  turning 
in  such  information,  on  the  action  that  has  been  taken 
on  the  information  he  supplied.  This  reporting  back  to 
the  employee  definitely  informs  him  that  his  work  is 
appreciated  and  of  benefit  to  his  company  and  tends  to 
maintain  his  interest  and  to  perpetuate  it. 

It  has  also  been  found  that  if  the  contract  wiremen 
and  representatives  of  other  allied  electrical  industries, 
are  provided  with  suitable  stationery  on  which  to  make 
these  reports,  they  wdll  co-operate,  and  a  much  better 
understanding  betw'een  these  allied  industries  and  cen¬ 
tral  .station  employees  can  be  developed. 

The  development  of  this  thought  led  to  the  appoint¬ 
ment  on  the  Consumers  Service  Bureau,  of  men  repre¬ 
senting  manufacturers,  contractors  and  dealers,  and 
other  organizations  whose  opinions  and  experience 
w'ould  be  valuable  to  the  central  stations,  and  valuable 
to  the  electrical  industry  as  a  whole,  in  promoting  bus¬ 
iness  and  good  feeling.  It  w'as  felt  that  the  California 
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Electrical  Co-Operative  Campaign  should  be  represent¬ 
ed  on  this  committee,  on  account  of  their  close  affilia¬ 
tion  with  both  the  central  station  and  the  allied  indus¬ 
tries. 

The  first  regular  meeting  of  the  Consumers  Service 
Bureau  was  held  in  Fresno  on  Oct.  19,  1923.  At  the 
opening  of  this  meeting,  the  chairman  read  the  follow¬ 
ing  paragraph  written  by  Don  C.  Ray,  and  taken  from 
his  article  appearing  in  the  Oct.  1,  1923,  issue  of  the 
Journal  of  Electricity. 

“At  no  time  in  the  history  of  the  public  service  companies, 
has  the  item  of  f^ood  will  weiRhed  so  heavily  or  received  so  much 
attention.  It  has  come  to  be  the  major  factor  in  the  consideration 
of  executives  and  all  plans  for  utility  development  Rive  it  serious 
thouRht.  With  the  public  Rood  will,  all  thinRS  are  possible,  but 
without  that  Rood  will,  ultimate  deatruction  looms.  This  has  been 
written  boldly  in  the  paRes  of  the  public  service  history  and  th^ 
paRes  have  marked  the  passinR  of  the  old-time  arbitrary  ‘public- 
be-damned’  official.” 

With  the  reading  of  this  paragraph  as  an  inspira¬ 
tion  to  the  members  present,  the  meeting  was  thrown 
open  for  discussion,  and  many  valuable  suggestions 
were  made  by  the  members  present. 

The  value  of  eliminating  as  much  red  tape  as  pos¬ 
sible  in  our  dealings  with  consumers  was  discussed.  The 
rendering  of  prompt  service  to  new  consumers,  by  ac¬ 
cepting  their  applications  over  the  telephone  and  having 
their  applications  and  other  necessary  papers  delivered 
to  them,  by  a  service  man,  for  signature,  rather  than 
requiring  them  to  come  to  the  office,  wras  discussed.  It 
was  found  that  many  of  the  companies  represented 
were  handling  their  service  orders  in  this  way  and  that 
much  favorable  comment,  by  consumers,  had  resulted. 

The  importance  of  securing  thoroughly  competent 
help  to  handle  service  work,  w'as  brought  out.  It  seemed 
to  be  the  general  opinion  of  all  members  present,  that 
the  companies  should  very  carefully  select  service  men 
— particular  attention  being  given  to  their  appearance, 
personality  and  general  fitness  to  deal  wdth  the  public. 
It  was  pointed  out  that  any  man  of  proper  personality, 
irrespective  of  previous  electrical  training,  could  be 
taught  the  routine  work  necessary  to  its  accomplish¬ 
ment,  but  that  it  was  a  particularly  difficult  thing  to 
take  a  man  of  improper  personality,  even  though  he 
be  skilled  in  electrical  matters,  and  reconstruct  his  per¬ 
sonality  so  that  he  would  be  acceptable  to  the  public  as 
a  representative  of  the  utility. 

The  subjects  of  instruction  and  education  of  em¬ 
ployees  dealing  with  the  public,  were  discussed  and  the 
different  members  present  told  of  what  their  companies 
were  doing.  Some  companies  are  handling  their  edu¬ 
cational  work  through  their  employees’  associations  and 
clubs,  where  others  are  attacking  it  as  a  purely  edu¬ 
cational  program,  conducting  schools  for  employees  in 
the  various  departments  of  the  company.  The  neces¬ 
sity  of  arousing  interest  on  the  part  of  the  employee 
and  pointing*  out  to  him  the  big  advantage  that  he, 
personally,  will  derive  by  selling  himself  to  the  consum¬ 
ers,  was  discussed  at  some  length.  If  an  employee  of 
proper  personality  is  selected,  there  wall  be  no  difficulty 
in  bringing  about  this  very  desirable  situation. 

The  subjects  of  collections — the  desirability  of  sim¬ 
plifying  rates  and  bill  forms,  and  the  desirability  of 
making  prompt  adjustments  in  case  of  error,  with  a 
full  explanation  to  the  consumer  of  how  the  error  hap¬ 
pened  to  be  made,  were  discussed  at  some  length,  and 
several  valuable,  definite,  suggestions  w’ere  made.  It 
was  quite  evident  that  these  suggestions  registered 
with  the  members  present,  and  it  is  certain  that  many 
slight  changes  in  dealing  with  our  consumers  have  been 
brough  about  by  the  different  companies,  as  a  conse¬ 
quence  of  that  meeting. 

Improvement  in  service  and  a  friendly  contact  with 
the  consumer  ■wdll  do  more  to  produce  a  sympathetic 
feeling  on  the  part  of  the  consumer  than  anything  else. 
Company  executives  should  frequently  approach  their 
company  'wdth  the  view  of  the  consumer — putting  them¬ 
selves  in  the  place  of  the  consumer  and  with  an  open 
mind  following  through  the  company’s  requirements  to 
obtain  service,  and  criticizing  those  requirements  from 
the  standpoint  of  the  consumer  uninformed  on  company 
routine  matters,  rather  than  attempting  to  analyze 
their  points  from  the  standpoint  of  the  man  informed  on 
the  detail  of  conducting  a  utility  busine.ss.  Consumers 
must  be  dealt  with  as  individuals,  rather  than  as  a 
group,  and  their  individual  criticisms  should  be  consid¬ 
ered. 


A  committee  was  appointed  to  obtain  from  all  of 
the  utility  companies  of  the  state,  samples  of  the  forms 
used  in  direct  dealing  with  the  consumers,  such  as  cut- 
in,  cut-out,  complaint,  bill,  and  inspection  forms,  as 
well  as  bill  notices  and  notices  for  shut-off  in  case  of 
non-payment — these  forms  to  be  studied  at  a  future 
meeting,  with  the  idea  of  arriving  at  a  uniformity 
throughout  the  state,  picking  out  the  forms  most  desir¬ 
able  for  accomplishing  the  purpose  and  the  least  of¬ 
fensive  to  the  consumer. 

Other  activities  discussed  by  the  members  present, 
and  engaged  in  by  the  utilities  of  California  for  the 
betterment  of  relations  with  consumers,  w’ere: 

1.  Sale  of  company  securities  to  the  public. 

2.  MailinR  of  questionnaires  askinR  for  service  criticisms. 

3.  House  to  house  canvass  for  the  purpose  of  receivinR 
criticisms  and  makinR  adjustments  of  disputed  accounts, 
as  well  as  the  repairinR  of  idle  lamp  socket  devices, 
without  expense  to  the  consumer. 

4.  The  attendinR  of  civic  meetiuRS  and  service  clubs,  by 
company  representatives. 

5.  The  attendinR  of  Farm  Bureau  meetinRs. 

6.  The  use  of  movinR  pictures  at  public  RatherinRS,  for  the 
information  of  consumers,  on  utility  matters. 

7.  The  survey  of  consumers’  installations,  both  industrial 
and  aRricultural,  for  the  purpose  of  informuiR  the  con¬ 
sumer  on  the  use  of  his  apparatus,  as  well  as  makinR 
efficiency  testa  on  equipment  installed,  to  promote  a  more 
efficient  use  of  utility  service  and  to  promote  a  feelinR 
of  confidence  on  the  part  of  the  consumer. 

The  use  of  the  w’ord  “complaint”  in  desigpiating  a 
department  of  printed  form,  w’as  discussed,  and  it 
seemed  to  be  the  unanimous  opinion  of  all  members 
present  that  the  use  of  the  w’ord  should  be  eliminated. 
Consequently,  a  committee  of  one  was  appointed  to  in¬ 
vestigate  the  psychological  effect  on  consumers  of  the 
word  “complaint,”  and  to  make  recommendations  at  the 
ne.xt  meeting  for  some  other  term  that  seemed  fittingly 
to  take  its  place.  It  is  thought  that  a  great  many  con- 
.sumers  come  to  us  with  the  idea  of  making  construc¬ 
tive  criticism,  but  that  they  hesitate  to  approach  the 
window  labeled  “Complaint  Department,”  as  they  do 
not  wish  to  see  their  name  attached  to  a  form  carrying 
the  designation  “Complaint  Tag.” 

The  word  “complaint,”  carries  the  wrong  impression. 
It  makes  the  consumer  feel  that  we  are  looking  upon 
him  as  a  complainant  and  that  he  is  of  considerable 
nuisance  to  us.  It  also  creates  the  impression  that  our 
service  is  rather  poor,  or  we  would  not  find  it  necessary 
to  open  up  a  department  for  the  purpose  of  handling 
our  numerous  complaints. 

The  second  meeting  of  the  Consumers  Service  Bu¬ 
reau  was  held  in  Del  Monte,  on  Jan.  25  and  26,  1924. 

Discussion  of  the  Courteous  Service  Club  of  the 
electrical  industry,  being  promoted  by  R.  A.  Balzari, 
was  entered  into,  and  it  was  the  opinion  of  all  the  mem¬ 
bers  present,  that  this  very  definite  and  tangible  piece 
of  work  accomplished  considerable  good. 

The  service  rendered  by  the  Standard  Oil  Company, 
the  securing  of  their  high-grade  employees  and  their 
general  policy  toward  customers,  was  discussed  and  it 
W’as  thought  that  the  electrical  industry  could  learn 
considerable  from  studying  their  methods. 

It  was  the  consensus  of  opinion  that  the  utility  com¬ 
panies  should  make,  free  of  charge,  minor  repairs  to 
all  varieties  of  appliances,  only  charging  for  neces.sary 
replacement  parts.  This  work  can  be  accomplished  by 
trouble  men  carefully  following  up  fuse  troubles  to 
determine  what  caused  the  fuse  to  blow’,  and  in  that 
way,  frequently  definitely  locating  the  trouble  in  some 
particular  appliance  that  might  cause  the  second  blow¬ 
ing  of  a  fuse  when  put  into  use  the  .second  time.  If 
not  repaired,  this  appliance  would  probably  be  discard¬ 
ed,  with  consequent  loss  of  revenue  to  the  Company  and 
the  loss  of  service  to  the  consumer.  The  careful  selec¬ 
tion  of  employees  for  this  class  of  work  was  also  dis¬ 
cussed,  at  some  length. 

The  committee  appointed  at  the  Fresno  meeting,  to 
find  a  proper  substitute  for  the  word  “complaint,”  re¬ 
ported  with  the  following  suggestions  offered: 

Adjustment  Dei>artment. 

Oimsumers  Service  Department. 

Correction  Dei>artment. 

Service  Bureau. 

EmerRcncy  Department. 

W’elfare  Department. 

The  suggestion  of  a  name  applicable  to  the  depart¬ 
ment  to  adjust  complaints  and  offer  suggestions  for  bet¬ 
ter  service,  was  con.sidered  a  very  timely  one. 
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One  of  the  members  present  reported  that  his  com¬ 
pany  had  adopted  the  term  “Investigation  Department.” 
Another  member  present  reported  that  his  company  fa¬ 
vored  the  term  “Consumers  Service  Bureau.” 

It  was  the  thought  of  the  chairman  that  the  w’ork 
of  the  Consumers’  Service  Bureau  is  not  complete,  and 
that  completion  of  its  duties  cannot  be  expected  within 
the  term  of  a  year.  Benefits  have  been  derived  from 
the  discussion  that  has  taken  place  at  the  different 
meetings,  and  it  is  earnestly  recommended  that  the 
work  of  this  committee  be  continued,  next  year,  with 
the  further  recommendation  that  the  Public  Relations 
Committee  have,  in  its  membership,  men  fully  convers¬ 
ant  with  the  problems  of  consumers’  service.  A  close 
tie-in  between  the  Public  Relations  Committee  and  the 
Commercial  Committee  of  the  Association,  should  ac¬ 
complish  the  results  that  the  Consumers  Service  Bureau 
is  trying  for,  without  the  necessity  of  pos.sible  duplica¬ 
tion  of  effort,  for  it  is  recognized  that  the  Public  Re¬ 
lations  Committee’s  work  and  the  work  engaged  in  by 
the  Consumers’  Ser\-ice  Bureau,  very  closely  parallel 
each  other. 

Report  of  the  Safety  Rules  Bureau 

By  R.'  H.  CATES* 

The  major  portion  of  the  work  of  the  Safety  Rules 
Committee  of  the  Pacific  Coast  Electrical  Associa¬ 
tion  was  completed  during  the  two  years  prior  to 
1923  when  the  members  of  that  committee  spent  consid¬ 
erable  time  and  effort  in  aiding  the  different  branches  of 
the  electrical  industry  and  the  Industrial  Accident  Com¬ 
mission  of  the  State  of  California  in  formulating  a  set  of 
rules  that  would  outline  the  proper  methods  of  installing 
electric  wiring  and  apparatus  to  afford  the  greatest  pos- 

'Safctr  RuUa  Buraiu:  R.  A.  Cat«8,  chairman;  J.  A.  Koontz, 
E.  R.  Northniore.  C.  B.  Jxidaon,  C.  F.  Ginther,  S.  J.  Lisberger, 
W.  H.  Talbott,  E.  J.  Crawford,  C.  F.  Gilcrest,  D.  D.  Smalley,  E.  R. 
Bankii.  H.  D.  Nesbit,  N.  B.  Hinson,  W.  P.  Champion,  F.  V,  Wright, 
R.  H,  Ingersoll,  F,  D.  Morgans,  H.  H.  Miller,  C.  L,  Davis, 


sible  amount  of  protection  to  life  and  property  within 
the  state.  During  this  period  tentative  rules  were  pub¬ 
lished  by  the  Industrial  Accident  Commission  and  after 
applying  these  rules  throughout  the  state  to  determine 
if  any  radical  defects  were  apparent  a  revised  draft  in 
type-written  form  was  practically  completed  just  prior 
to  1923.  At  this  time  the  state  budget  was  being  re¬ 
vised  with  the  result  that  insufficient  funds  were  pro¬ 
vided  to  complete  the  type-written  revision  of  the  rules 
in  such  form  as  to  be  again  printed  before  bringing 
them  up  for  a  public  hearing. 

The  Industrial  Accident  Commis.sion  has  been  work¬ 
ing  on  the  revised  draft  with  a  limited  force  throughout 
the  year  of  1923  and  at  this  time,  March  21,  1924,  we 
are  pleased  to  report  that  sufficient  funds  seem  to  be 
available  to  enable  the  commission  to  get  the  revised 
rules  to  the  state  printing  department  in  time  to  bring 
the  matter  to  a  public  hearing  and  have  the  niles  print¬ 
ed  in  their  final  form  by  July  of  this  year.  During  the 
past  year  the  Safety  Rules  Committee  has  held  one 
meeting  at  San  Francisco  and  one  at  Los  Angeles,  but 
beyond  discussing  the  rules  briefly  and  instructing  the 
chairman  to  keep  in  touch  wdth  the  Industrial  Accident 
Commission  with  the  idea  of  assisting  its  electrical  en¬ 
gineer  in  any  way  possible  to  get  the  revised  rules  in 
the  hands  of  the  state  printing  department,  there  has 
been  very  little  opportunity  to  accomplish  any  real  work 
of  a  constructive  nature. 

During  the  meetings  held  this  year  matters  of  a  gen¬ 
eral  nature  have  been  discussed  along  the  lines  outlined 
in  the  proposed  safety  rules  to  a  considerable  length 
and  it  has  seemed  to  be  the  opinion  of  those  present 
that  the  work  of  the  Safety  Rules  Committee  should 
not  be  abandoned  by  the  association  until  such  time  as  it 
is  demonstrated  that  the  rules,  when  put  in  practice, 
represent  the  best  possible  practices  along  the  lines  of 
properly  protecting  the  industry  and  the  public  in  gen¬ 
eral  against  hazards  to  life  and  property. 

It  is  to  be  regretted  that  the  state  has  had  insuffic¬ 
ient  funds  to  carry  this  work  to  completion  at  an  ear¬ 
lier  date  but  this  condition  is  expected  to  be  relieved 
.soon. 


Utility  Accounting 

-By  A.  B.  CARPENTER* 


INASMUCH  as  new  classifications  of  accounts  have 
just  in  the  last  year  been  adopted,  there  does  not 
appear  to  be  any  reason  or  necessity  for  changes  in 
the  present  general  structure.  From  the  report  and 
from  our  contact  with  the  national  body,  it  seems  that 
the  efforts  have  largely  been  directed  toward  the  intro¬ 
duction  of  the  national  cla.ssification  to  the  various 
states.  There  is,  however,  a  growing  necessity  locally, 
and  seemingly  otherwise,  for  a  uniform  interpretation 
of  classifications. 

It  is,  of  course,  well  known  that  a  text  to  anything 
is  very  general  and  is  intended  to  fundamentally  es¬ 
tablish  a  basis  for  the  finer  distribution  of  items  with 
the  same  characteristics  and  for  the  same  purposes. 
This  is  sound  in  principle,  and  if  it  w'ere  not  for  the 
fact  that  most  electrical  utilities  cover  a  wide  area  of 
distribution,  consequently  making  it  necessary  for  a 
large  number  of  people  to  use  their  own  interpretation, 
satisfactory  results  might  be  expected.  The  importance 
of  this  question  first  becomes  individual,  that  is,  any 
utility  which  is  operating  over  a  wide  area  of  tendtory 
will  find  as  wide  variations  in  its  interpretations  as 
with  one  company  compared  with  another. 

It  is  then  obvious  that  if  this  is  not  very  carefully 
guarded  the  utilities  accounting  will  become  badly  con- 
fu.sed  and  repre.sent  only  a  small  degree  of  accuracy.  It 
is  al.so  very  important  to  the  industry  as  a  whole.  We 
are  fortunate  indeed  in  having  long  since  passed  the 
time  when  it  was  thought  necessary  to  keep  the  facts  of 
our  business  hidden  from  others.  For  it  is  only  by  com¬ 
parison  that  we  can  find  the  measure  of  our  own  effic¬ 
iency. 

It  again  becomes  obvious  that  without  a  very  clear 
understanding  and  an  agreed  upon  uniformity  between 

*Acrounting  Committee:  A.  B.  Cariienter,  chairman;  E.  W. 
Hodtfes,  J.  A.  Garmon,  P.  R.  Ferguiton.  O.  L,.  Moore,  L.  A.  Rey¬ 
nolds,  C.  E.  Staal,  B.  B.  Stith,  Morris  F.  Wales. 


companies,  the  comparative  results  would  be  very  un- 
.satisfactory.  Therefore  this  committee  has  made  it  an 
important  part  of  its  work  to  carry  on  this  study  with 
the  view  of  producing  in  as  fine  detail  as  possible  a 
uniform  interpretation  of  the  present  classification  of 
accounts,  and,  while  it  is  a  big  task  and  will  require 
more  time  than  the  present  committee  has  to  finish  the 
work,  it  is  felt  that  such  benefits  will  accrue  to  the 
member  companies  as  to  warrant  the  succeeding  com¬ 
mittee  being  specifically  charged  with  the  duty  of  its 
completion. 

Fixed  Capital  Records 

Member  companies  and  particularly  tho.se  in  Cali¬ 
fornia  are  keeping  their  fixed  capital  records  in  prac¬ 
tical  uniformity  and  in  harmony  with  the  classification 
of  accounts.  There  has  arisen  no  new  matter  nationally 
or  locally  from  which  there  came  any  beneficial  sugges¬ 
tion. 

Budget  Arrangement 

While  this  is  a  well  recognized  and  adopted  method 
by  which  to  regulate  internal  financial  affaire,  investi¬ 
gations  locally  have  shown  the  budget  to  be  peculiar  to 
the  individual  utility.  We  have  not  been  informed  by 
the  national  body  of  successful  efforts  to  produce  uni¬ 
formity  in  budget  application. 

Preservation  of  Records 

There  appears  to  have  been  very  little  activity, 
either  nationally  or  locally  on  this  subject.  This  is 
doubtless  due  to  the  fact  that  it  is  very  largely  a  matter 
which  is  again  peculiar  to  the  individual  company. 

Pay  Roll  Standardization 

This  is  another  subject  which  has  offered  very  little 
material  for  discu.ssion  and  .seemingly  is  .so  with  the 
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national  body,  as  there  have  been  no  suggestions  from 
its  committee. 

Customers*  Records  and  Billing 

This  subject  for  the  most  part  has  been  confined  to 
the  more  important  aspects  of  comparative  values  of 
machine  methods  and  handwork.  It  has  received  per¬ 
haps  as  much  attention  as  any  phase  of  the  industry. 
There  have  been  for  observation  very  large  installa¬ 
tions  of  machine  equipment,  and  from  that  all  the  way 
down  to  the  one  man  office.  There  are  combination  in¬ 
stallations,  or  systems  of  machine  and  hand  methods. 
Some  of  these  systems  have  actually  gone  so  far  as  to 
eliminate  book  records.  There  have  been  extensive  ex¬ 
periments  and  exhaustive  investigations  out  of  which 
comes  an  amazing  amount  of  confusing  statistical  data. 

Some  of  the  large  eastern  companies  are  carrying 
two  or  three  plans  in  trying  to  find  the  way.  The  unit 
cost  of  production  has  been  found  to  be  as  variable  as 
the  differences  of  opinion  and  results  of  all  experiments, 
from  which  there  can  be  no  definite  conclusion  drawm  as 
to  the  distinct  advantages  of  one  method  over  the  other. 
It  will  be  found,  however,  that  while  there  have  been 
a  few  machine  installations  discarded  altogether,  the 
research  work  is  directed  more  or  less  toward  the  im- 
pravement  of  the  machine  method.  This  would  seem 
to  show  the  tendency  in  the  belief  that  it  will  ultimately 
be  distinctively  advantageous. 

The  machine  manufacturers  of  course  have  kept 
pace  with  the  progress  and  in  collaboration  with  the 
industry  some  of  them  have  recently  produced  machines 
with  seemingly  a  great  deal  more  capacity.  Some  of 
the  companies  are  now  installing  this  new  type  of 
equipment  from  w'hich  it  is  hoped  and  really  expected 
more  definite  results  will  be  shown  than  have  seeming¬ 
ly  been  possible  with  the  older  type  of  equipment.  Out 
of  all  of  this,  however,  the  committee  comes  to  the 
brief  conclusion  that  production  cost  should  be  the  basis 
for  prime  consideration;  that  generally  speaking  the 
confusion  in  the  available  data  has  been  brought  about 
through  the  lack  of  unifonnity  in  the  classification  of 
items  of  cost;  that  consumers’  billing  by  machine  meth¬ 
ods  can  be  recommended  as  being  superior  in  many  re¬ 
spects,  including  to  some  extent  production  cost;  that 
consumers’  bookkeeping  by  machine  method  has  very 
little,  if  any,  advantage  over  the  hand  method.  (This 
refers  to  the  older  type  of  apparatus  generally  in  use  at 
present.) 

The  introduction  of  machine  methods  into  the  gen¬ 
eral  work  of  the  office  has  been  done  with  more  satis¬ 
faction  than  that  of  the  consumers’  department.  For 
instance,  where  a  company  has  a  large  volume  of  cal¬ 
culations  and  the  work  can  be  concentrated  into  the 
hands  of  a  few  machine  operators,  a  very  much  higher 
production  will  be  turned  out,  and  consequently  at  a 
very  much  lower  unit  cost,  which  also  relieves  the  more 
expensive  help  as  a  rule  to  carry  on  the  more  import¬ 
ant  duties. 

There  are  some  phases  of  general  bookkeeping  which 
can  be  very  conveniently  and  satisfactorily  adapted  to 
machine  methods.  For  instance,  ca.sh  book  woi'k  can 
be  arranged  so  that  the  daily  cash  statement,  bank 
legister  and  cash  book,  and  the  distribution  of  the  dis¬ 
bursements  can  be  written  in  one  operation.  In  journal¬ 
izing,  the  check,  voucher  and  journal  sheet,  and  the 
necessary  distribution  can  be  written  out  at  one  opera¬ 
tion.  In  those  installations  with  which  the  committee 
is  familiar  the  output  is  just  as  great,  and  there  is  the 
.satisfaction  of  knowing  that  as  the  work  progresses 
everything  is  automatically  footed  and  balanced.  This 
class  of  work  is  usually  intrusted  to  expensive  help,  but 
under  the  machine  method  it  can  .safely  be  turned  over 
to  the  less  expensive. 

For  companies  having  a  sufficiently  large  number  of 
stockholders  an  addressograph  installation  will  be  found 
very  satisfactory.  For  full  period  dividend  payment 
there  can  be  written  at  one  operation  stockholder’s 
name,  address,  bank  or  trustee,  to  whom  payment 
should  be  sent  (if  this  should  be  the  case),  also  number 
of  .shai*es  of  stock,  date,  number  of  checks,  bank  from 
which  payment  is  drawn,  and  such  other  information  as 
might  be  necessary.  For  those  that  h*ave  not  such  an 
installation,  and  where  volume  justifies,  this  method 
can  be  very  highly  recommended  both  from  the  stand¬ 
point  of  convenience  and  expense. 

The  transportation  division  of  the  Stores  and  Pui*- 
chasing  Committee  submitted  to  the  Accounting  Com¬ 


mittee  a  form  which  is  designed  to  bring  about  uni¬ 
formity  in  the  classification  of  automobile  expense.  It 
w'as  thought  best  that  the  two  committees  should  reach 
an  agreement,  which,  with  a  few  minor  suggestions,  has 
been  done.  It  is  felt  that  where  it  is  possible  for  the 
individual  companies  to  use  it,  a  great  deal  of  benefit 
can  be  derived  from  comparative  cost,  and  therefore 
its  adoption  is  recommended.  The  form  itself  will  no 
doubt  be  submitted  in  the  report  of  the  Stores  and  Pur¬ 
chasing  Committee. 

County  Franchise  Tax 

A  recent  decision  of  the  Supreme  Court  of  the  State 
of  California  entitled  “County  of  Tulare  against  San 
Joaquin  Light  &  Power  Corporation’’  purports  to  in¬ 
terpret  that  portion  of  paragraph  3  of  the  so-called 
Broughton  Act,  under  which  of  late  years  franchises  to 
occupy  the  public  streets  by  utilities  have  been  granted, 
and  the  essence  of  which  paragraph  is  that  “during  the 
life  of  said  franchise  the  grantee  must  pay  to  the  coun¬ 
ty  or  municipality  2  per  cent  of  its  gross  annual  re¬ 
ceipts  arising  from  the  use,  operation  or  possession  of 
said  franchise,’’  this  being  effective  after  the  first  five 
years  of  the  date  of  the  franchise.  The  difficulty  has 
been  to  ascertain  what  portion  of  the  gross  annual  re¬ 
ceipts  arose  from  the  u.se,  operation  or  pos.session  of 
the  franchise  and  a  number  of  seemingly  equitable 
methods  were  discussed  only  to  be  found  unsati.sfactory 
to  one  or  more  of  the  counties  or  municipalities  claiming 
a  portion  of  the  gross  annual  receipts  of  the  same  pub¬ 
lic  utility  so  that  to  insure  a  uniform  method,  to  prevent 
duplicate  payments  upon  the  same  income  and  to  pro¬ 
vide  for  a  division  of  the  receipts  amongst  respective 
claimants,  as  in  the  case  of  a  municipality  carved  out 
of  a  county  subsequent  to  the  granting  of  the  franchise, 
this  suit  was  brought.  The  decision  of  the  Supreme 
Court  leaves  this  method  in  a  somewhat  vague  light  but 
sets  the  court’s  approval  upon  the  validity  and  worka¬ 
bility  of  the  act  and  suggests  to  the  parties  concerned  a 
method,  but  not  necessarily  an  exclu.sive  one. 

Companies  not  having  committed  themselves  by 
agreement  or  previous  payments  or  precedent. of  any 
sort  or  another  method,  it  is  thought  will  find  the  fol¬ 
lowing  plan  a  very  good  one  and  possibly  acceptable  to 
the  interested  counties  and  municipalities  as  quite  a 
number  have  already  agreed  to  it. 

1915  System  Mileage  1916  System  Mileat^ 

County  Franchise  Non  Franchise  Franchise  Non  Franchise 


Kern 

40.50 

375.75 

41.75 

390.15 

Fresno 

75.30 

435.25 

83.30 

515.00 

San  Joaquin 

31.25 

238.00 

34.78 

275.23 

Stanislaus 

25.15 

14.3.25 

26.25 

153.80 

Total, 

172.20 

1192.25 

186.08 

1334.18 

172.20 

186.08 

Total  Mileage 

1364.45 

1520.26 

1915  1916 

(a)  Percentage  which  franchise  mileage 


bears  to  total  mileage 

12.6210 

12.2490 

(b) 

Percentage  of  total  investment  repre¬ 
sented  by  pole  lines 

34.82 

30.16 

(c) 

Gross  receipts 

500,000.00 

576,000.00 

(d) 

Amount  of  gross  receipts  allocated 
to  pole  lines  (  c  X  b  ) 

174,100.00 

173,420.00 

(e) 

Amount  of  receipts  allocated  to 
franchise  mileage  (d  X  a) 

21,973.16 

21,242.22 

(f) 

System  franchise  tax  (e  X  ) 

439.46 

424.84 

Kem  County 

(g)  Percentage  which  county  franchise 
mileage  bears  to  total  franchise 
mileage 

23.517 

22.436 

Amount  of  tax  for  year  (f  X  g) 
distributed  as  follows: 

103.35 

96.32 

Mileage  Tax  Mileage  Tax 


City  6f  McKittrick 

3.26 

8.29 

3.60 

7.99 

City  of  Maricopa 

1.15 

2.93 

1.40 

3.20 

City  of  Taft 

2.60 

6.63 

3.00 

6.85 

County 

33.50 

85.50 

33.85 

77.28 

40.50 

103.35 

41.76 

95.32 

For  purpose  of  illustration  names  and  figures  have 
been  u.sed  arbitrarily.  It  is  contemplated  in  this  set  up 
that  each  county  would  be  entitled  to  the  ba.sis  from 
which  its  pro  rata  comes,  but  of  course  from  there  on 
can  be  interested  only  in  its  .share  of  the  tax,  therefore 
each  and  every  county  would  receive  a  complete  state¬ 
ment  changed  only  in  respect  to  the  report  or  account¬ 
ing  for  the  particular  county  tax,  as  illustrated. 
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Most  of  our  member  companies  are,  or  will  be,  oper¬ 
ating  some  of  their  hydro  plants  and  appurtenant  facil¬ 
ities  as  project  property  under  license  from  the  Federal 
Power  Commission.  Most  everyone  is  more  or  less  fa¬ 
miliar  with  the  Water  Power  Act,  and  the  rules  and 
regulations  established  by  the  Federal  Power  Commis¬ 
sion  which  govern  in  the  administration  of  the  Act.  The 
most  important  of  these  regulations  perhaps  are  those 
having  to  do  with  the  recapture  clauses  of  the  law  and 
headwater  improvement  charges,  which  in  the  first 
instance  brings  about  the  necessity  for  the  allocation  of 
earnings  and  operating  expenses  against  the  particular 
project  property.  There  is  also  involved  in  this  question 
the  matter  of  ex-appropriations  of  surplus  earnings.  In 
other  w'ords,  if  it  is  so  determined  by  competent  author¬ 
ity  that  after  twenty  years  of  operation  there  has  been 
an  excessive  profit  from  that  particular  project,  the  ex¬ 
cess  would  have  to  be  considered  as  a  part  of  the  retum 
of  the  investment  in  ca.se  of  recapture. 


In  the  matter  of  headwater  improvements  it  is  re¬ 
quired  that  where  one  company  operating  under  federal 
license  has  made  improvements  which  are  beneficial  to 
another  who  is  also  operating  under  a  federal  license 
that  there  shall  be  paid  a  rental  charge  so  to  speak  in 
some  form  or  other  to  the  company  owning  the  im¬ 
provement  by  the  company  or  person  receiving  benefits. 
It  can  be  seen  that  every  member  company  affected  is 
faced  with  one  of  the  most  intricate  problems  to  work 
out  that  can  be  imagined.  There  has  been  a  great  deal 
of  w'ork  done  and  study  griven  to  this  question  but  with¬ 
out  any  particular  progress  toward  its  solution,  even 
in  the  individual  case. 

This  committee  feels,  however,  that  all  member  com¬ 
panies  are  entitled  to,  and  probably  will  need,  all  the 
help  it  can  get  from  the  association,  and  it  is  with  the 
belief  that  they  will  greatly  benefit,  that  a  continuance 
of  the  study  of  these  subjects  by  succeeding  committees 
is  recommended. 


Break-Downs  in  the  Field 

By  W.  H.  FAIRBANKS* 


The  subject  of  emergency  equipment  is  divided  into 
two  sub-divisions,  namely,  break-do^^'ns  in  the  field, 
and  pool  cars  and  taxicab  service.  The.se  two  prob¬ 
lems  are  discussed  separately  as  the  relationship  be¬ 
tween  the  two  is  not  very  close. 

Break-Downs  in  the  Field 
The  matter  of  how  to  handle  break-<lown  in  the  field 
goes  further  back  into  operating  practices  than  the  sub¬ 
ject  itself  implies.  The  actual  handling  of  a  break-down 
in  the  field  is  something  to  be  cared  for  in  accordance 
with  the  circumstances  surrounding  each  individual 
break-down  and  in  the  most  economical  manner  possi¬ 
ble.  The  initial  vital  point  here  is  that  however  the 
details  of  the  repairs  are  handled  they  .should  be  han¬ 
dled  under  instructions  from  the  transportation  depart¬ 
ment  and  should  not  be  left  to  the  judgment  of  the  driv¬ 
er  or  department  involved.  In  other  words,  the  prob¬ 
lem  should  always  be  put  up  at  once  to  the  transporta¬ 
tion  department  by  telephone  or  otherwise,  to  see  how- 
each  break-down  should  be  handled  and  the  department 
to  which  the  unit  is  assigned  .should  not  be  given  au¬ 
thority  to  go  ahead  and  handle  break-dowm  in  any  fash¬ 
ion  as  best  meets  their  ideas  of  what  should  be  done. 

Before  discussing  the  technic  of  how  to  physically 
handle  break-downs  a  little  thought  should  be  given  as 
to  the  cau.se  of  break-dowms.  In  practically  all  cases 
other  than  straight  accidents,  break-downs  in  equip¬ 
ment  are  due  to  .some  lack  or  defect  in  mechanical 
maintenance  of  the  vehicle  and  those  defects  are  usual¬ 
ly  the  result  of  letting  little  things  go  until  they  develop 
with  a  crash  into  a  big  thing.  This  in  turn  leads  to  the 
shop  practice  problem  of  day  mechanical  crew’s  vs.  night 
mechanical  crews  and  there  is  a  clean-cut  line  of  divis¬ 
ion  of  thought  as  to  w-hich  is  the  better  practice  to  fol¬ 
low-.  The  tw'o  basic  ideas  of  handling  mechanical  main¬ 
tenance  follow. 

Day  Crews 

Maintain  whatever  day  crew-  mechanics  are  neces¬ 
sary  for  both  overhaul  and  repair  purpose,  and  main¬ 
tain  enough  extra  equipment  to  care  for  emergency 
calls  for  break-dow-n  service.  Do  not  maintain  much,  if 
any,  night  crew-. 

Day  and  Night  Crews 

Maintain  whatever  force  of  day  mechanics  is  neces¬ 
sary  to  care  for  overhaul  and  miscellaneous  work  and 
maintain  a  force  of  night  mechanics  heavy  enough  to 
clear  all  trouble  which  has  developed  during  the  day 
and  to  tighten  up  the  cars  generally.  In  analyzing  the 
advantages  and  disadvantages  incident  to  both  methods 
of  operation  the  outstanding  di.sadvantage  of  the  second 
alternative  is  the  fact  that  it  is  impossible  to  get  max¬ 
imum  efficiency  out  of  men  w'orking  at  night  and  also 
on  account  of  the  heavy  labor  turn-over.  Other  than 
this,  the  advantages  of  the  second  alternative  are  in 
its  favor  as  against  the  first  alternative  and  one  great 
practical  advantage  which  accrues  from  the  second  is 
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the  fact  that  it  practically  eliminates  break-downs  in 
the  field.  The  Pacific  Telegraph  &  Telephone  Company 
has  been  following  this  latter  practice  for  several  years 
past  and  a  field  break-down  from  anything  other  than 
an  accident  is  practically  unknown  to  it. 

The  consensus  of  opinion  of  the  members  of  this 
committee  .seems  to  favor  the  night  shift  alternative, 
but  the  difficulties  attendant  to  working  the  night  shift 
seems  to  deter  some  of  the  members  from  attempting 
to  follow  this  practice.  There  is  a  feeling  that  from 
60  to  70  per  cent  efficiency  is  obtained  out  of  night  work 
as  compared  with  day  work,  but  this  loss  of  40  to  30 
per  cent  in  efficiency  is  far  more  than  compensated  for 
by  the  freedom  from  break-downs  with  its  attendant 
time  loss  to  the  people  who  are  using  the  vehicle. 

Shop  Tow  Car 

In  phy.sically  handling  field  break-downs  the  con- 
.sensus  of  opinion  seems  to  be  that  a  .shop  tow  car 
equipped  with  tools  is  correct  and  that  on  report  of 
break-down  this  car  .should  be  sent  out  at  once  with  the 
neces.sary  mechanics  to  make  road  side  repairs.  If  the 
break-down  is  serious  it  is,  of  course,  necessary  to  also 
send  out  a  relieving  vehicle.  The  necessity  for  such  re¬ 
lieving  vehicle  can  almost  always  oe  determined  from 
the  first  telephone  report.  It  should  always  be  borne 
in  mind  that  the  big  unseen  factor  of  cost  incident  to 
break-down  is  the  loss  of  time  and  demoralization  of 
the  people  w-ho  were  using  the  broken  down  vehicle  and 
all  efforts  should  be  centered  on  getting  these  people 
at  work  as  soon  as  possible. 

Pool  Cars  and  Taxicab  Service 

It  is  neces.sary  to  give  a  little  thought  to  the  basic 
principle  underlying  the  furnishing  of  passenger  car 
automobile  service  and  the  underlying  principles  to  be 
followed  are  ones  to  be  determined  by  the  management 
only.  In  other  words,  there  are  certain  organizations, — 
notably  a  large  commercial  company, — that  furnish 
their  employees  with  touring  cars  and  roadsters  for 
business  purposes,  but  that  also  allow  these  employees 
to  take  their  cars  home  and  to  all  practical  purposes 
consider  such  cars  as  the  employees’  private  property 
while  off  duty.  This  practice  is  followed  to  a  greater 
or  lesser  extent  by  some  other  larger  organizations,  but 
the  universal  consensus  of  opinion  among  utility  people 
is  that  it  is  a  bad  practice  to  follow  and  that  passenger 
car  automobiles  should  be  considered  in  the  .same  light 
as  any  other  tool  and  are  to  be  used  for  business  pur¬ 
poses  only.  This  being  so,  it  is  very  highly  desirable 
that  by  far  the  greater  bulk  of  pas.senger  car  equipment 
be  used  during  working  hours  only  and  this  equipment 
should  be  garaged  at  night  in  company  garages  rather 
than  at  the  home  of  the  individuals.  This  being  so,  it  is 
obvious  that  a  number  of  marked  economies  can  be  ef¬ 
fected  by  having  one  car  serve  the  needs  of  as  many 
people  as  pos.sible  instead  of  assigning  the  car  to  the 
exclu.sive  u.se  of  one  individual.  The  present  practice 
of  one  company  is  as  follows: 

The  entire  list  of  employees  w-ho  use  passenger  cars 
is  carefully  scrutinized  and  studied  and  a  list  is  made 
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up  of  those  people  who  need  a  passenger  car  all  the 
time.  To  such  people  a  certain  car  is  exclusively  as¬ 
signed.  The  basis  of  this  study  is  the  kind  of  work 
these  people  are  on,  whether  or  not  they  are  in  the 
field  approximately  100  per  cent  of  the  time,  what 
amount  of  traveling  is  necessary  when  they  are  in  the 
field  and  what  other  economical  means  of  transporta¬ 
tion  are  available  to  them  such  as  street  cars,  stages, 
etc.  In  addition  to  this  some  very  few  of  the  high 
placed  executives  are  assigned  exclusive  use  of  certain 
passenger  cars. 

Pool  Service 

People  whose  use  of  automobiles  is  spasmodic  and 
irregular  are  not  assigned  exclusive  automobiles,  but 
are  instructed  to  use  pool  car  service.  In  Los  Angeles 
one  company  has  a  pool  service  consisting  of  a  fleet  of 
approximately  sixty  passenger  cars,  these  passenger 
cars  being  Fords,  Chevrolets,  Dodges  and  three  Buicks. 
The  three  Buicks  carry  permanent  chauffeurs  and  the 
balance  of  the  fleet  do  not.  When  the  need  arises  for 
the  use  of  a  car  by  some  person  to  whom  a  car  is  not 
exclusively  assigned,  this  person  secures  from  his  su- 
peiwisor  a  team  order  which  states  the  employee’s 
name,  where  he  is  going  and  the  approximate  length 
of  time  the  machine  will  be  out.  The  information  on 
this  team  order  is  then  telephoned  to  the  garage  dis¬ 
patcher  and  a  specific  car  is  assigned  the  employee.  The 
employee  then  presents  the  team  order  to  the  garage 
attendant  at  the  place  where  the  machine  is  housed  and 
receives  the  machine  from  the  attendant.  The  em¬ 
ployee  will  also  sign  out  on  the  team  order  and  the 
garage  attendant  will  time-clock  stamp  the  team  order 
and  note  on  the  team  order  the  speedometer  reading. 
When  the  car  is  later  returned  the  employee  signs  off 
on  the  team  order  and  the  garage  attendant  time-clock 
stamps  the  team  order  in  and  notes  the  speedometer 
mileage  in.  By  this  means  there  is  a  complete  record 
of  the  length  of  time  the  employee  kept  out  the  car 
and  the  actual  miles  traveled.  A  study  is  made  day- 
by  day  of  the  results  as  shown  on  these  team  orders 
and  if  any  unnecessary  use  has  been  made  of  the  car 
the  attention  of  the  department  involved  is  called  to 
this  fact. 

The  use  of  this  .system  has  given  excellent  econom¬ 
ical  results.  There  is,  of  course,  more  or  less  friction 
to  overcome  and  the  whole  thing  has  been  a  campaign 
of  education  of  employees  as  to  when  to  use  an  auto¬ 
mobile  and  when  not  to  use  one.  Previous  to  the  estab¬ 
lishing  of  this  system  the  company  rented  a  large  num¬ 
ber  of  cars  from  employees  and  in  one  instance  alone 
(the  three  Buicks  and  drivers)  the  placing  in  service 
of  three  cars  did  away  with  the  rental  of  approximate¬ 
ly  ten  cars.  The  Buicks  in  question  are  used  by  the 
higher  supervisors  and  the  thought  in  providing  chauf¬ 
feurs  for  these  cars  is  that  a  supervisor  should  concern 
him.self  mentally  with  the  problems  of  his  particular 
position  rather  than  to  be  obliged  to  concentrate  on  the 
problems  incident  to  city  driving  and  traffic.  Many 
people  personally  enjoy  automobile  driving  and  as  a 
consequence  some  of  the  supervisors  do  not  altogether 
agree  with  this  theory.  At  the  same  time  the  theory 
seems  sound  from  almost  any  angle.  The  use  of  these 
chauffeurs  al.so  tends  to  greatly  lessen  the  improper  use 
of  company  equipment.  The  Dodges,  CJhevrolets  and 
Fords  are  used  by  the  rest  of  the  employees  and  the 
class  of  car  which  is  assigned  to  any  particular  em¬ 
ployee  is  contingent  upon  the  kind  of  position  which 
such  employee  holds  with  the  company. 

Another  excellent  result  along  economical  lines  ob¬ 
tained  from  this  pool  service  is  in  the  increa.sed  mileage 
from  the  individual  cars.  Nearly  everyone  is  familiar 
with  the  high  percentage  which  fixed  charges  bear  to 
the  total  operating  expense  of  any  car: — the.se  fixed 
charges  in  the  case  of  passenger  cars  running  anywhere 
from  55  to  70  per  cent  of  the  gross  operating  charges. 
One  company  is  operating  some  200  Ford  touring  cars 
anti  roadsters.  Of  course,  many  of  these  cars  are  as¬ 
signed  exclusively  to  individuals  but,  despite  this  fact, 
the  use  of  the  pool  system  of  touring  cars  and  the 
elimination  of  100  per  cent  assignments  where  the 
ilcage  did  not  warrant  such  assignment  has  increased 
the  average  mileage  for  the  whole  Ford  fleet  from  700 
les  per  month  to  900  miles  per  month.  This,  of 
course,  reflects  itself  in  lowered  operating  costs. 


It  is  of  course  understood  that  this  pool  and  taxicab 
system  is  of  value  only  in  places  where  there  is  a  large 
concentration  of  employees  with  the  attendant  large 
use  of  passenger  cars.  This  scheme  probably  would 
not  work  in  small  centers  and  its  use  is  not  as  yet  at¬ 
tempted  in  places  where  only  two  or  three  cars  are 
involved.  In  this  connection  the  general  superintendent 
of  the  Consolidated  Gas  Company,  of  New  York  City, 
has  just  been  on  a  tour  of  inspection  through  the  West 
and  says  that  his  company  has  .such  a  scheme  in  New 
York  City,  and  that  they  find  it  a  big  money  saver  for 
them.  They  are  using  a  fleet  of  about  125  Buick  “4” 
touring  cars,  all  carrying  chauffeurs. 


Maintenance  and  Operation  of 
Automotive  Equipment 
By  J.  M.  WAINSCOAT  and  0.  M.  SIMPSON* 

AINTENANCE  and  operation — methods  of  re¬ 
pairs,  shop  practices,  service  systems,  including 
lubrication  and  wa.shing — being  a  very  broad  sub¬ 
ject,  embracing  almost  all  of  the  operation  of  the  trans¬ 
portation  department  from  beginning  to  end,  it  is 
thought  it  could  best  be  served  by  securing  information 
from  the  various  public  utilities  as  to  their  practice  and 
the  submission  of  a  condensed  report  of  the  information 
thus  obtained. 

Accordingly,  a  questionnaire  was  prepared  and  sent 
to  a  number  of  the  leading  public  utility  companies  of 
the  state.  Replies  were  received  from  the  following: 

Pacific  Gas  and  Electric  Company 

Great  Western  Power  Company 

Department  of  Public  Service,  City  of  Los  Antreles 

Southern  California  Edison  Company 

Southern  California  Telephone  Company 

Los  Angeles  Gas  and  Electric  Corporation 

San  Diego  Gas  and  Electric  Company 

Southern  Sierras  Power  Company 

San  Joaquin  Light  and  Power  Corporation 

From  a  careful  analysis  of  the  replies  received  from 
these  companies  it  is  found  that  their  policies  were 
generally  very  much  different  upon  any  one  subject 
and  that  it  would  be  impossible  to  make  an  intelligent 
and  comprehensive  digest  of  their  methods  that  would 
be  suitable  for  a  committee  report. 

Inasmuch  as  this  is  a  very  important  subject,  it  is 
thought  a  thorough  discussion  should  be  given  to  all 
these  questions  in  order  to  enable  the  committee  to 
formulate  a  comprehensive  and  definite  report  for  some 
future  meeting. 

The  following  is  a  list  of  the  questions  and  the  con¬ 
densed  answers  prepared: 

I.  (a)  Equipment  coming  in  for  repairs. — Is  it  inspected  by 
someone  to  determine  whether  it  is  cheaper  to  repair  or  seil  and 
replace  with  new? 

Answer: — The  policy  of  most  of  the  companies  is  to  inspect 
cars  brought  in  for  repair  to  determine  whether  they  should  be 
reiieired  or  replaced. 

(b)  How  does  your  company  determine  the  life  of  a  car  and 
when  it  should  be  replaced  with  new  ? 

Answer: — The  policies  of  the  various  companies  are  widely 
different  on  this  subject ;  however,  several  favor  a  system  of  de¬ 
termining  the  life  of  a  car  by  its  ojierating  cost  and  condition.  It 
is  observed  that  there  is  considerable  difference  as  to  what  would  be 
the  right  time  in  the  life  of  a  car  to  dispose  of  it.  For  illustra¬ 
tion.  some  of  the  companies  favor  using  cars  for  as  much  as  from 
two  to  ten  years,  while  others  favor  a  much  shorter  usage. 

Generally,  it  has  been  the  exi)erience  of  the  San  Joaquin  Light 
&  Power  Coriwration  that  it  is  far  more  economical  to  determine 
the  life  of  a  car  by  the  mileage  it  has  run  and  what  it  costs  per 
mile  at  a  given  time. 

(c)  What  method  is  use<l  as  to  the  amount  of  money  to  be  spent 
in  the  repairing  of  a  car  when  it  comes  in  for  repairs? 

Answer:-- On  this  question  the  various  companies  are  pursuing 
widely  different  methods,  generally  having  no  definite  way  of  de- 
terminirq;  amount  to  be  ext>ended  on  cars  for  repairs. 

A  preferred  method,  it  would  seem,  is  to  judge  a  car  by  its 
relative  oi>erating  cost  to  a  group  of  cars  of  the  same  class,  giv¬ 
ing  consideration  as  to  topography  of  the  country  over  which  the 
car  operates. 

For  iliustistion,  a.ssume  a  group  of  100  Fords  to  average  in 
maintenance  cost  4c  per  mile,  up  to  20,000  miles.  Should  a  car 
jump  to  8c  per  mile  within  the  20,000  miles,  it  is  apiiarent  that  it 
is  costing  too  much  to  operate  and  care  should  be  exercised  about 
making  exiiensive  repairs  on  such  a  car. 


*Sub-<'emmittee  on  Maintenance  and  Operation:  J.  M.  Wains- 
toat,  chairman  ;  O.  M.  Simpson,  W.  J.  Schaefer. 


(d)  Does  your  comimny  rebore  and  completely  overhaul  motors 
and  chassis  T 

Answer:  -In  this  question  information  was  sought  as  to  wheth¬ 
er  the  companies  followed  a  policy  of  reboring  and  completely 
overhauling  all  classes  of  equipment. 

It  was  found  that  all  were  doing  this  class  of  woiic  with 
the  exception  of  the  San  Joaquin  Light  &  Power  Corporation, 
which  doM  this  work  on  trucks  and  high  priced  cars  only,  and  on 
them  in  as  limited  extent  as  possible. 

(e)  Does  the  foreman  inspect  all  cars  as  they  come  in  for  re¬ 
pairs  and  as  they  go  out  completed,  or  is  an  inspector  or  working 
foreman  employed  to  do  this  checking? 

Answer: — All  of  the  companies  inspect  cars  coming  in  for  re¬ 
pairs  as  they  enter  and  leave  the  garages.  The  foreman  does  the 
inspecting. 

(f)  When  a  car  comes  in  for  repairs,  are  only  those  repairs 
made  that  are  requested  by  the  driver,  or  is  the  car  checked  over 
and  all  necessary  work  done?  How  U  the  driver  cared  for  if  he 
cannot  wait  until  his  car  is  finished? 

Answer: — All  the  companies  say  they  do  all  work  necessary 
each  time  a  car  comes  into  the  garage  for  repairs,  instead  of  do¬ 
ing  only  what  the  driver  may  request. 

The  question  as  to  what  arrangement  is  made  with  the  driver  of 
a  car  that  goes  into  the  shop  for  repairs  was  intended  to  gather 
information  as  to  the  system  of  handling  swing  cars,  followed  by 
the  various  companies:  all  answers  were  to  the  effect  that  the 
driver  was  provided  with  another  car. 

(g)  How  does  your  company  service  cars  with  gas,  oil  and  tire 
inflation? 

Answer: — Practically  all  companies  maintain  the  system  of 
servicing  cars  independent  of  the  drivers  whenever  possible.  In 
outlying  districts,  the  drivers  are  supiM>eed  to  look  after  their  own 
cars, 

(h)  What  check  have  you  to  see  that  all  cars  are  properly 
oiled  and  greased,  and  how  do  you  handle  the  greasing  and  oiling 
of  cars? 

Answer: — One  company  sends  out  cards  notifying  drivers  to 
oil  and  grease.  Two  others  use  stickers  on  the  face  of  speedometer 
showing  last  speedometer  reading  or  date  when  the  car  was 
greased.  Others  depend  upon  their  garage  foreman  and  drivers  to 
watch  the  cars  and  have  regular  forms  or  charts  to  check  this 
work. 

(i)  What  set-up  have  you  to  determine  when  a  car  is  to  be 
washed? 

Answer: — The  information  sought  through  this  question  was 
as  to  who  had  authority  to  order  a  car  washed  and  as  to  who  is 
held  responsible  for  having  the  car  washed. 

A  number  of  companies  have  no  well  defined  system  to  de¬ 
termine  the  necessity  or  time  for  washing  of  cars.  Others  require 
trudc  drivers  and  chauffeurs  to  watch  this  detail  and  (>erform  the 
work,  holding  them  responsible  for  the  appearance  of  the  cars. 
Cars  without  regular  drivers  are  cared  for  by  the  shop  forentan. 

(j)  Do  you  wipe  off  and  clean  the  windshields  on  all  cars 
stored  in  garage  at  nights? 

Answer: -  All  of  the  companies  except  two,  wipe  off  and  clean 
windshields  at  night  on  cars  stored  in  garage. 

(k)  What  method  do  you  use  as  to  the  painting  of  cars? 

Answer:-— Policy  varies  widely.  Some  companies  have  no 

standards  in  this  regard  whatever.  They  paint  when  the  appearance 
of  the  car  and  convenience  for  doing  the  work  seem  to  justify  it. 

Two  companies  have  standardized  on  color  for  repainting  of 
cars. 

II.  (a)  Have  you  some  set-up  for  handling  extraordinary 
charges  against  the  equipment  such  as  wrecks,  burning  up  of  mo¬ 
tors,  etc.  ? 

Answer: — All  of  the  companies  except  one,  handle  charges  of 
this  nature  the  same  as  any  other  maintenance  expense. 

The  Pacific  Gas  and  Electric  Company  charges  fires  and  wrecks 
to  depreciation  reserve. 

(b)  Does  your  company  call  for  bids  from  the  different  dealers 
when  they  want  to  trade  in  their  old  cars  for  new? 

Answer:  -All  of  the  companies  except  two,  call  for  bids  on 
cars  to  be  sold. 

(c)  Do  you  take  any  salvage  from  the  old  car  before  putting 
it  up  for  sale,  such  as  removing  the  good  tires  and  special  oom- 
l>any  etjuipment  replacing  them  with  old  tires  and  standard  car 
equipment  ? 

Answer:  All  accessories  that  are  special  company  equipment 
are  removed.  As  to  anything  else  being  removed  will  deiiend  uix>n 
whether  it  is  possible  to  improve  the  trade  by  doing  so. 


Automotive  Labor  Saving  Devices 

By  P.  H.  DUCKER* 


This  committee  desired  to  present  only  such  labor 
saving  devices  as  relate  to  motor  vehicles  or  allied 
equipment  and  this  report  will  cover  only  those  de¬ 
vices  which  have  been  perfected  and  thoroughly  tried 
out  by  the  various  utility  companies  adopting  them.  It 
is  not  the  intention  at  this  time  to  cover  the  matter 
thoroughly  but  to  give  a  few  ideas  as  to  what  may  be 
accomplished  along  these  lines. 

The  following  labor  saving  devices,  brought  up  at 
this  time,  are  the  most  interesting  and  desirable.  Brief¬ 
ly,  they  are  as  follows: 

Loading  and  Unloading  Heavy  Material. 

In  loading  and  unloading  five  ton  trucks  the  cost  of 
labor  in  handling  material  often  exceeds  the  entire  cost 
of  the  transportation  charge  but,  with  the  aid  of  a  pow¬ 
er  take-off  on  the  transmission,  attached  to  the  wdneh 
on  which  is  coiled  a  steel  line  having  a  gipsy  head 
mounted  on  the  end  of  the  shaft,  the  methods  of  loading 
and  unloading  heavy  weights  from  trucks  is  reduced  to 
a  minimum.  This  winch  is  also  adaptable  and  desirable 
to  the  loading  of  heavy  transformers  or  pieces  of  ma¬ 
chinery  on  trailers  and  in  buildings. 

Care  of  Small,  Light  Material,  Small  Tools,  Etc. 
on  Trucks 

Most  of  the  utility  corporations  have  difficulties  in 
taking  care  of  small  hardware,  tools,  records,  and  one 
of  the  most  serviceable  and  accessible  types  of  bodies 
is  that  shown  in  one  of  the  accompanying  photographs. 

Pumping  Water  from  Man-Holes  on 
Underground  Systems 

During  stormy  weather,  one  of  the  chief  difficulties 
encountered  by  the  electric  companies  to  maintain  ser¬ 
vice  is  the  pumping  of  man-holes  on  underground  sys¬ 
tems.  There  has  been  designed  a  centrifugal  pump 
which  is  usually  attached  to  the  front  of  an  automobile 
by  which  the  operator  is  enabled  to  use  the  motor  of 
the  vehicle  in  operating  the  pump  to  empty  the  man¬ 
holes. 

Extra  Heavy  Duty  Trailers 
To  those  companies  requiring  the  use  of  a  ditch 
digging  machine,  the  accompanying  photograph  clearly 
shows  a  very  satisfactory  trailer  for  moving  this  type 
of  apparatus  from  one  location  to  another.  The  chief 
point  of  interest  in  this  particular  trailer  is  the  detach¬ 
able  front  axle  together  with  the  unique  manner  of  us¬ 
ing  four  wheels  on  the  rear  axle. 

Trailer  and  Equipment  for  Handling  Three  Heavy 
Reels  of  Wire 

In  handling  wire  in  either  stringing  or  taking  dowm 
lines,  the  use  of  a  trailer  capable  of  carrying  three 
reels  at  once,  each  weighing  approximately  one  ton,  is 
quite  necessary.  After  a  great  deal  of  experimenting, 
the  trailer  shown  in  one  of  the  accompanying  pictures 
w'as  designed  and  equipped  as  shown  in  another  picture. 

*Sub-roninritte«  on  AutomotiTc  Labor  Savins  Devicea:  P.  H. 
Duoker,  ohairman ;  F.  W.  Smith.  S.  B.  Shaw,  W.  H.  Fairbanks. 
F.  C.  Rotsel. 


(L«ft)  CentrifuKOI  pump  attached  to  front  of  automobile  and  operated  by  the  engine  of  the  car.  (Right)  Container  designed  for  taking 

care  of  small  tools,  records,  ete.,  on  automobiles. 


ft 


422 


Journal  of  Electricity 


[Vol.  52  — No.  11 


'ITiis  arrangement  complies  with  all  state  laws  and 
other  regulations  and  allows  the  cable  to  be  put  under 
cover  when  not  actually  in  use  during  construction  per¬ 
iod. 

Boom  for  Handling  Poles 

Another  picture  shows  a  truck  to  which  has  been  at¬ 
tached  a  power  take-off  having  two  gipsy  heads  extend¬ 
ing  on  either  side  of  the  truck  directly  behind  the  cab. 
The  boom  is  adjustable  to  take  care  of  short  or  long 
poles.  It  will  be  noted  that  for  safety  reasons  hemp 
rope  has  been  used  in  all  cases  where  the  boom  or  lines 
wei’e  liable  to  touch  any  live  wires  when  poles  were  be¬ 


ing  set  or  removed.  This  truck,  in  connection  with  the 
trailer  makes  a  combination  that  has  been  found  to  be 
very  valuable. 

Trailer  for  Handling  Cable  Reels 
Some  of  the  companies  are  required  to  handle  their 
heavy  reels  of  cable  in  such  a  way  that  the  loads  may 
be  shifted  readily. 

One  photograph  indicates  a  two  wheel  trailer  which 
is  so  arranged  by  having  a  drop  axle  and  rack  on  which 
an  axle  placed  through  the  center  of  the  reel  rests  al¬ 
lowing  the  reel  to  revolve  when  the  trailer  is  placed  in 
a  horizontal  position,  lifting  the  reel  from  the  ground. 


Types  of  automotive  labor-saving  devic3s  in  use  by  California  electric  utilities. 


June  1,  1924] 


Journal  of  Electricity 


423 


Authorization  and  Assignment  of 
Automotive  Equipment 
By  J.  S.  MOULTON* 

This  sub-committee  of  the  Transportation  and  La¬ 
bor  Saving  Devices  Committee  was  formed  to  inves¬ 
tigate  the  methods  employed  by  the  various  Cali¬ 
fornia  utilities  in  requesting,  approving  and  furnishing 
automotive  equipment.  Following  the  plan  decided  upon 
in  the  main  committee,  a  recommended  plan  has  b^n 
formulated  from  the  practices  in  use,  attempting  to  in¬ 
corporate  the  good  points  and  to  eliminate  the  poor 
ones,  or  the  ones  which  seemed  applicable  to  only  spec¬ 
ial  circumstances.  Of  necessity,  such  a  plan  must  be 
general  in  character  and  capable  of  modification  in  de¬ 
tail  without  change  in  principle  if  it  is  to  be  fitted  into 
the  varied  organization  set-ups. 

The  preliminary  plan  suggested  for  the  considera¬ 
tion  of  the  main  committee  follows: 

Requests  for  and  Approvals  of  the  Supplying 
of  Equipment 

The  request  for  equipment  should  emanate  from  the 
department  or  individual  wishing  the  equipment,  and 
be  approved  by  the  district  (or  division)  manager  or 
general  office  department  head  under  whose  jurisdiction 
the  car  will  operate.  'The  reque.st  .should  then  go  to 
the  transportation  department,  which  will, — 

(a)  Supply  equipment,  if  on  hand,  to  replace  equipment  tem¬ 
porarily  out  of  service  or  for  emertrency  use  of  short  duration. 

(b)  Approve  request  for  additional  e<iuipment  if  such  can  be 
furnished  without  purchase,  indicating  size  and  type  of  equipment 
to  be  furnished  if  request  is  finally  approved. 

(c)  If  additional  equipment  is  to  be  purchased,  the  transporta¬ 
tion  department  will  ascertain  the  makes  and  costs  of  equipment 
n>eetinK  the  requirements  of  size  and  type  and  make  recommenda¬ 
tions  for  purchase  of  make  of  equipment  which,  as  shown  by  their 
records  and  in  their  judsment.  is  brat  suited  for  the  work  proposed. 

The  request,  in  cases  (b)  and  (c)  will  then  go  to  a 
de.signated  individual,  preferably  a  member  of  the  exe¬ 
cutive  staff  who  will  have  the  authority  to  call  for  any 
information  from  any  department  which  he  may  desire 
in  investigating  the  need  for  the  equipment.  The  prin¬ 
cipal  reason  for  having  this  individual  a  member  of  the 
executive  staff  is  that  the  chances  of  any  inter-depart¬ 
ment  friction  are  eliminated  and  the  disapproval  of  the 
request,  if  such  is  the  case,  will  be  accepted  wthout  ap¬ 
peal.  This  individual  will  investigate  the  need  of  the 
equipment  and  make  any  comparisons  of  performance 
between  the  various  districts  or  departments  which,  in 
his  opinion,  will  show  whether  or  not  efficient  use  is 
being  made  of  exi.sting  facilities  and  the  necessity  for 
additional  equipment.  He  will  also  pass  upon  the  make 
of  equipment  the  transportation  department  recom¬ 
mends  to  keep  the  types  furnished  comparable  between 
uses  of  like  importance  or  prestige.  Approval  of  the 
request  at  this  point  should  make  further  approval  in 
most  cases  a  matter  of  routine. 

The  request  may  be  passed  from  this  point  to  the 
central  office  head  of  the  department  desiring  the 
equipment,  if  this  head  has  complete  authority  over 
the  department,  or  directly  to  the  general  manager,  if 
the  control  is  more  nearly  centralized  in  his  office. -Upon 
approval  of  the  general  manager  the  reque.st  will  go 
through  whatever  accounting  routine  is  neces.sary  and 
the  purchasing  department  will  be  authorized  to  pur¬ 
chase  the  make  of  equipment  specified  by  the  transpor¬ 
tation  department  in  case  (c)  or  the  equipment  fur¬ 
nished  by  the  transportation  department  in  case  (b). 

Type  of  Equipment 

The  type  of  equipment  u.sed  in  construction  work, 
service  crews  and  meter  reading,  seems  fairly  well 
standardized  and  their  choice  is  well  knowm  to  those  in¬ 
terested.  The  use  of  passenger  cars  for  the  various  in¬ 
dividuals  requiring  them  does  not  seem  to  be  nearly  as 
uniform  due  to  varying  local  conditions.  It  does  not 
seem  wise  to  attempt  to  outline  a  general  schedule  of 
what  cars  should  be  furnished  men  in  different  positions 
as  this  will  be  determined  to  a  considerable  extent  by 
local  conditions  and  is  in  many  instances  a  matter  of 
company  policy.  It  does  not  seem  amiss,  however,  to 


*Sub-rominitte«  on  Authorization  and  Asaignmcint  of  Auto¬ 
motive  Equipment:  J.  S.  Moulton. 


suggest  that  there  is  an  evident  tendency  in  the  various 
companies  to  purchase  cars  of  a  better  class  than  have 
been  u.sed  in  the  past.  This  practice  may  easily  lead 
to  difficulties  in  that  the  standard  of  equipment  fur¬ 
nished  will  be  raised  throughout  the  company  without 
any  compensating  advantages  if  it  is  not  carefully 
watched. 


The  subject,  “Basis  for  charge  for  use  of  automo¬ 
biles, — hours  vs.  mileage,”  is  one  that  requires  a 
great  deal  of  consideration  before  a  decision  can  be 
made  either  way.  From  the  replies  received  from  the 
several  utility  companies  in  central  station  work,  there 
is  a  decided  difference  of  opinion  as  to  which  system 
is  correct.  Eight  companies  were  interviewed;  five  use 
the  mileage  basis,  while  two  have  a  combination  of  time 
and  mileage,  and  one  uses  time  basis  only. 

With  reference  to  use  of  personally  owmed  cars  for 
company  business,  five  do  not  encourage  this, — in  fact ' 
discourage  it;  one  has  no  policy  whatsoever,  and  two 
encourage  the  use  of  personally  owned  automobiles. 

The  question  of  grouping  cars  of  similar  make,  size 
and  capacity,  as  compared  wth  individual  cars,  to  es¬ 
tablish  rates  was  also  divided.  Four  companies  are 
grouping  cars  and  four  use  the  individual  basis. 

In  view  of  the  fact  that  there  is  such  a  divided  opin¬ 
ion, — and  so  evenly  divided, — this  committee  wishes  to 
offer  for  consideration  the  following  suggestions. 

Basis  of  Charging  for  Use  of  Company  Automobiles 
Practically  the  whole  life  of  an  automobile,  owned 
by  a  public  service  orgfanization,  is  used  up  through  the 
number  of  miles  the  car  is  driven  and  not  through  any 
particular  length  of  time  it  is  owned  by  the  company. 
Therefore  it  is  recommended  that  a  rate  be  established 
for  automobiles  for  each  mile  the  machine  is  driven, 
this  rate  to  be  made  up  of  two  parts: — first,  the  oper¬ 
ating  charge;  and,  second,  the  depreciation  and  over¬ 
head  charge,  the  sum  of  the  two  being  the  service  rate. 

The  operating  rate  will  be  composed  of  the  cost  of  gas¬ 
oline,  lubricating  oil,  tires,  repairs,  and  other  charges 
strictly  accountable  to  operation.  The  depreciation  and 
overhead  rate  will  be  made  up  of  the  figure  basetl  up¬ 
on  the  life  of  the  automobile,  ^lus  such  overhead 
charges  as  taxes,  interest,  insurance,  etc. 

It  is  the  opinion  of  the  committee  that  this  scheme 
is  proper  for  the  reason  that  the  age  of  the  machine 
together  with  the  style  and  type  of  car,  should  not  have 
a  direct  bearing  on  its  use  by  the  company  in  its  busi¬ 
ness.  By  this  we  mean  that  a  Pierce  Arrow  touring 
car  that  was  built  in  the  year  1916  and  has  only  been 
driven  10,000  miles  is  as  good  for  company  use  as  a 
Pierce  Arrow  car  built  in  the  year  1922  that  has  also 
been  driven  10,000  miles,  assuming  that  both  have  been 
kept  in  the  same  mechanical  condition. 

Records  fur  Depreciation  and  Hazard 
It  is  recommended  that  a  record  of  each  automobile 
be  kept  on  the  books  as  a  separate  unit  but  that  the  i 

cars  be  grouped  into  the  various  makes  and  sizes  and 
that  a  separate  rate  of  charge  for  mileage  be  .set  up 
for  each  group.  We  believe  by  this  system  there  will 
be  an  equitable  balancing  at  the  end  of  a  given  period 
allowing  the  rate  to  be  Irept  to  the  average  on  all  jobs 
and  not  charging  one  particular  job  on  the  system  a 
higher  rate  due  to  some  one  or  two  automobiles  having 
been  operated  by  careless  drivers  at  excessive  costs, 
while  the  rest  of  the  cars  in  same  group  have  been 
operated  on  a  reasonable  basis. 

This  committee  is  of  the  opinion  that  there  should 
be  some  rate  set  up  to  accumulate  a  reserve  to  take  care 
of  accidents  and  wrecks  in  which  individual  automobiles 
are  concerned.  This  account  could  be  made  a  clearing 
account  and  if  at  any  time  there  is  an  abnormal  charge 
made  again.st  a  certain  piece  of  equipment  due  to  some 
accident,  this  charge  will  not  be  reflected  in  the  usual 
rates  shown  on  the  books  as  a  cost  for  operating  that 
vehicle;  in  other  words,  it  would  be  in  the  nature  of  in¬ 
surance. 


^Sub-rommittec  on  Batis  for  CharKc,  Hours  vs.  Mileage:  P.  H 
Ducker,  E.  M.  Rnndot. 


Mileage  vs.  Hourly  Rate  as  a  Basis  of 
Charge  for  Use  of  Automobiles 
By  P.  H.  DUCKER* 


424 


Journal  of  Electricity 


[Vol.  52  — No.  11 


The  Arrangement  and  Storing  of  Materials 

By  C.  A.  KELLEY* 


Location  of  storerooms  and  storage  yards  will  de- 
/  pend,  to  a  great  extent,  upon  the  territory  that  is 
to  be  sensed  and  the  accessibility  to  transporta¬ 
tion  lines.  Buildings  should  be  of  fire  proof  material, 
properly  ventilated  and  well  lighted,  both  natural  and 
artificial  lighting  being  considered.  The  ideal  building 
is  probably  of  the  one  story  type,  without  basement. 
Where  ground  space  will  not  permit  of  one  story  con¬ 
struction  proper  elevators  and  gravity  chutes  should  be 
installed.  The  floor  should  be  of  concrete  and  should 
be  built  to  a  car  floor  level  if  practicable.  One  section 
of  the  storehouse,  that  part  set  aside  for  the  handling 
of  very  heavy  material,  should  be  equipped  with  trav¬ 
eling  overhead  crane,  etc. 

Proximity  to  railroad  trackage  is  essential  and  con¬ 
venient  spurs  should  be  arranged  for,  that  carload  ship¬ 
ments  may  be  unloaded  directly  into  the  warehouse. 
Where  plenty  of  space  is  available  covered  platforms 
and  docks  should  be  built  on  the  track  side  to  facilitate 
the  unloading  and  handling  of  carload  shipments.  The 
issuing  side  of  the  storehouse  should  be  provided  with 
the  necessary  platforms,  covered,  built  truck  high  so 
that  the  loading  of  trucks  may  be  expedited. 

When  it  is  necessary  to  store  stock  such  as  poles, 
timbers,  lumber,  heavy  pipe,  tanks,  etc.,  a  well  protected 
yard  should  be  provided.  This  yard  should  be  enclosed 
with  a  suitable  wire  fence  preferably  of  heavy  woven 
wire  and  of  .sufficient  height  to  protect  the  property  in 
the  enclosure.  When  pos.sible  this  yard  should  be  sur¬ 
faced,  or  at  least  that  part  to  be  used  for  roads  and 
drives,  and  proper  drainage  should  be  provided.  Covered 
sheds  of  corrugated  iron  can  be  utilized  for  storing 
bulky  material  not  easily  affected  by  weather  and  floor 
space  so  saved  in  storerooms  can  be  used  for  other 
purposes. 

Expansion  should  be  given  due  consideration.  Space 
that  seems  adequate  today  will  be  congested  in  a  few’ 
years  Unless  some  plans  are  made  for  future  growth. 
This  pertains  to  all  the  different  departments  of  the 
storeroom,  office,  receiving  department,  issuing  depart¬ 
ment  and  the  different  sections  of  the  stock  rooms,  etc., 
as  w’ell  as  to  buildings,  sheds  and  yards.  Streets,  alleys 
and  railroad  trackage  should  also  be  considered  in  this 
connection. 

Arrangement 

Arrangement  of  storehouses  and  yards,  and  the  dif¬ 
ferent  subdivisions  of  same,  is  of  the  utmost  importance 
and  particularly  the  stock  rooms  and  the  material 
placed  in  the  bins  and  upon  the  shelves.  Upon  an  ideal 
arrangement  depends  the  rapid  issue  of  the  material 
and  the  speed  at  which  an  inventory  can  be  taken.  There 
should  be  a  designated  place  for  each  item  and  that 
place  should  be  labeled,  giving  proper  description  of  the 
article.  As  much  of  the  stock  as  practicable  should  be 
kept  in  the  original  containers  and  these  should  be 
segregated  as  to  clas.siflcation,  neatly  piled  and  labeled 
and  so  stowed  that  inventory  can  be  readily  made  at 
any  time.  Unit  piling  is  recommended  as  it  makes  the 
counting  much  easier  and  expedites  the  taking  of  in¬ 
ventory. 

We  endorse  la.st  year’s  report  which  recommends 
the  practice  of  sectionalizing  store  stock  for  convenience 
of  storage  and  issuance  of  materials  and  we  feel  that 
the  classification  of  articles  should  be  made  according  to 
the  nature  of  the  article  and  the  use  to  w’hich  it  is  to 
be  put.  Lumber  should  be  stored  near  the  carpenter 
shop,  iron  and  steel  near  the  blacksmith  shop,  pipe  and 
large  reels  of  wire  near  the  shipping  department,  in 
order  to  lessen  time  and  labor  required  in  handling  for 
shipment.  Where  practical,  small  fast  moving  items 
are  put  up  in  standard  packages,  to  facilitate  handling 
both  at  store  and  place  of  final  use,  outside  departments 
ordering  in  this  manner.  Obsolete  material  should  be 
segregated  from  useful  stock. 

Stock  Book 

The  committee  recommends  for  the  control  of  ma¬ 
terial  and  supplies  a  stock  book  system  to  be  used  in 

‘Storing  Bureau:  C.  A.  Kelley,  chairman;  Fred  Hendrickson, 
C.  B.  Lore. 


addition  to  the  stock  card  or  stock  ledger.  The  use  of 
the  stock  book,  compelling  monthly  inventory  and 
checking  of  outstanding  orders,  puts  the  storekeeper  in 
a  position  to  keep  his  .stock  at  a  proper  level.  It  makes 
it  necessary  for  him  to  keep  his  stock  in  a  better  physi¬ 
cal  condition  and  it  calls  particular  attention  to  inactive 
and  obsolete  stocks.  The  stock  book  sheet  should  be  of 
suitable  size  for  convenient  handling  when  boimd  in 
book  form  and  to  properly  show  the  following  informa¬ 
tion:  description  of  item,  purpose  for  which  required, 
ca.se  reference  and  bin  number,  unit,  weight,  average 
monthly  consumption,  quantity  on  order  and  on  hand 
first  of  year,  and  for  each  month  of  year  the  quantity 
on  hand,  unfilled  requisitions,  quantity  ordered,  requisi¬ 
tion  number  and  date,  date  received. 

Symbols 

The  use  of  numbers  or  symbols  to  assist  in  the  ar¬ 
rangement  and  location  of  material  in  storerooms  and 
the  finding  and  handling  of  same  after  storing  is  to  be 
encouraged  but  we  do  not  recommend  the  use  of  sym¬ 
bols  to  de.signate  the  article  to  the  exclusion  of  its 
proper  name. 

Receiving  Department 

A  separate  department  should  be  provided  for  the 
receipt  of  material  and  all  material  .should  be  handled 
through  this  department.  Material  upon  receipt  .should 
be  promptly  forwarded  to  the  proper  section  or  depart¬ 
ment  of  the  storeroom  where  it  is  to  be  stored. 

Shelving 

For  ordinary  storeroom  purposes  it  is  believed  that 
wooden  shelving  properly  built  will  serve  the  purpo.se 
and  be  less  expensive  than  the  metal  shelving  now  on 
the  market  and  will  not  increase  the  fire  hazard  to  any 
great  extent.  Shelving  should  be  uniform  and  of  such 
height  that  material  on  top  shelves  can  be  reached 
from  the  floor  without  the  aid  of  ladders.  The  aisles 
between  the  shelving  should  be  wide  enough  to  permit 
the  moving  of  warehouse  trucks.  The  shelves  should 
have  strips  wide  enough  for  the  indexing  of  any  ma¬ 
terial  thereon  and  .should  be  so  arranged  that  there  w’ill 
be  no  strips  or  facings  to  aid  in  the  accumulation  of 
dirt.  Also,  sufficient  width  should  be  provided  on  the 
lower  shelf  which  may  be  u.sed  as  a  counter  and  some 
method  should  be  adopted  that  will  enable  the  store¬ 
keeper  to  make  rapid  count  of  items  in  stock  on  the 
shelves.  This  can  be  accomplished  by  the  use  of  trays, 
pans  or  the  tying  up  of  small  items  in  standard  pack¬ 
ages  or  the  arrangement  of  items  on  the  shelves  in 
uniform  manner  so  that  checking  can  easily  be  done. 
This  may  cause  some  additional  work  at  the  out.set  but 
it  is  believed  w’ill  more  than  pay  for  itself  eventually 
at  the  time  of  issuing  stock  or  taking  inventory. 

Shelving  should  be  well  constructed,  suitably  strong 
to  s^erv’e  the  purposes  for  which  selected  and  w’ell  painted 
so  that  cleaning  may  be  facilitated  and  appearance  im¬ 
proved.  Light  colors  should  be  used  preferably  so  that 
the  light  w'ill  be  reflected  and  dark  colors  used  only  on 
the  part  that  is  used  as  counter.  A  system  of  labeling 
should  be  installed  that  wdll  indicate  the  name  of  the 
item  stored  on  the  shelf  and  this  should  show  the  same 
designation  as  used  on  stock  records.  The  stock  should 
be  arranged  on  shelves  in  .sections,  in  the  same  order 
as  carried  on  stock  records.  This  arrangement  facili¬ 
tates  locating  items  and  is  a  di.stinct  advantage  at  inven¬ 
tory  time. 

Storage  of  Inflammables 

All  empty  boxes,  crates  and  packing  materials  should 
be  stored  in  such  part  of  the  warehouse  as  will  best 
protect  the  stock  and  reduce  the  fire  hazard  to  a  mini¬ 
mum.  When  large  quantities  of  this  class  of  material 
are  necessarily  kept  on  hand,  storage  should  be  provided 
in  a  separate  building.  Paints,  oils,  varnishes,  ga.soline 
and  other  inflammable  items  should  be  segregated  from 
other  stock  and  methods  adopted  to  safeguard  them. 
Underground  .‘storage  of  oils  is  not  to  be  encouraged  on 
account  of  difficulty  in  locating  leaks  in  tanks  and 
repairing  same  and,  in  some  cases,  on  account  of  liabil- 


ity  of  surface  water  getting  into  the  tanks.  Tanks 
built  above  ground  are  easily  inspected  and  leaks  are 
soon  di.scovered. 

Responsibility 

There  should  be  one  person  who  has  the  supervision 
of  all  the  different  storerooms  if  more  than  one  are 
maintained  by  a  company.  All  the  storekeepers  should 
look  to  this  one  person  who,  in  turn,  should  be  held 
responsible  for  the  management  and  upkeep  of  the 
storerooms  as  well  as  the  material  and  supplies  of  the 
organization. 

Personnel 

The  employees  of  the  storerooms,  as  far  as  possible, 
should  be  men  who  have  had  practical  training  in  store¬ 
room  w’ork  and  who  have  a  feeling  of  responsibility  in 
the  handling  of  property.  Unauthorized  persons  should 


Disbursements  and  Returns 

By  H.  0.  McKEE* 


The  handling  of  all  materials,  equipment  and  sup- 
pliest  of  all  departments  of  a  company,  including 
those  carried  on  material  trucks,  shall  be  under  the 
direct  supervision  of  the  stores  department.  Account¬ 
ing  for  all  materials,  equipment  and  supplies  shall  be 
the  responsibility  of  the  stores  department,  each  store 
carrying  its  owm  stock  ledgers.  All  materials,  equip¬ 
ment  and  supplies,  whether  purcha.sed  on  regpilar  pur¬ 
chase  order,  or  emergency  purchase  order,  shall  pass 
through  the  materials,  equipment  and  supplies  accounts. 
All  materials,  equipment  and  supplies  shall  be  actually 
installed  in  the  line,  or  in  the  job,  before  being  charged 
out  by  the  stores  department.  The  same  careful  at¬ 
tention  shall  be  exercised  in  handling  and  accounting 


Disbursement  and  return  forms  used  by  the  Southern  California  £idison  Company. 


be  exclude<l  from  storehouses.  Their  presence  only  adds  for  junk  or  scrap  materials,  equipment  and  supplies,  as 
to  the  confu.sion  incident  to  the  receipt  and  issuing  of  is  given  newly  purchased  materials,  equipment  and  sup- 
material  and  errors  are  more  likely  to  occur  when  plies. 

employees’  attention  is  distracted  by  outsiders.  A  standard  form  shall  be  used  as  a  requisition  and 

invoice, — prepared  in  sufficient  copies  to  meet  require¬ 
ments, — to  cover  disbursements  between  the  general 
store  and  the  district  store.  A  combined  form  of  requi¬ 
sition  and  invoice  shall  be  used  also  for  back  orders — 
materials  not  shipped  on  regular  requisition  and  in¬ 
voice.  Disbursements  made  from  general  or  district 
store  to  line  gang  shall  be  handled  on  forms  prepared 
in  such  a  manner  as  to  cover  issues  and  returns  for  a 
period  of  one  week.  Copies  of  these  forms  shall  be  car¬ 
ried  by  the  storekeeper  as  well  as  by  the  material  clerk 
or  line  foreman  on  the  truck.  As  material  is  placed 
on  the  line,  the  material  clerk  or  line  foreman  will  make 
up  a  report  on  the  proper  form  .showing  quantities  used 
on,  or  removed  from,  the  line — a  separate  report  to  be 
made  for  each  capital  and  maintenance  account.  From 
this  report  the  store  invoices  shall  be  prepared  charg¬ 
ing  or  crediting  the  line  and  crediting  or  charging  the 
stoi'e  account  with  materials  handled. 

Daily  disbursements  of  gasoline  and  oil  shall  be  car¬ 
ried  on  a  form  covering  company  and  individually 


Equipment 

The  equipment  to  be  used  in  the  storeroom  office  such 
as  typewriters,  calculating  and  adding  machines  and 
other  labor-.saving  devices  should  be  up  to  date  and 
kept  in  good  condition  and  should  not  be  cast  off  equip¬ 
ment  of  some  other  department.  Suitable  equipment 
should  al.so  be  used  in  the  storeroom  proper  for  the 
handling  of  materials  and  supplies  and  selection  of  the 
proper  type  is  important.  This  applies  not  only  to 
elevators,  cranes,  chutes,  etc.,  but  to  trucks,  scales  and 
other  tools  and  equipment  necessary  for  handling,  un¬ 
packing  and  packing  of  material. 

Replenishment  of  Stock 

Where  the  stock  book  is  used  the  storekeeper  can 
readily  figure  what  his  wants  will  be  for  the  monthly 
requisition  and  where  a  stock  book  is  not  kept  some 
other  means  must  be  devised  to  keep  the  .stock  up  to 
requirements.  This  can  be  handled  in  different  ways 
such  as  the  use  of  indicators  on  the  stock  card  itself 
or  a  separate  file  which  can  be  used  as  an  order  list. 
When  records  are  in  such  shape  that  the  average  of 
monthly  consumption  can  be  determined  with  any 
accuracy  the  stock  record  should  show  the  maximum 
and  minimum  quantity  to  be  kept  on  hand  for  each 
item.  Stock  should  be  moved  in  rotation  to  avoid  de¬ 
terioration.  This  applies  particularly  to  all  items  that 
are  affected  by  climatic  conditions. 


'DUburseraenta  and  Returna  Bureau:  H.  O.  McKee,  chairman; 
O.  M.  Simpson,  Wm.  Maddock. 

tEXPLANATORY  NOTE:  Reference  is  made  to  (roods  handled 
as  materials,  equipment  and  supplies,  rather  than  material.s  and 
supplies.  To  desi(rnate  wholesale  distributin:;  warehouse  the  report 
uses  the  term  ‘‘(reneral  store.”  Sub-stores  and  division  stores  are 
referred  to  as  "district  stores.”  Reference  made  to  “stores  depart¬ 
ment”  covers  the  department  handlin(;  and  accountinsr  for  materials, 
equipment  and  supplies  of  a  company.  The  report  has  been  con¬ 
densed. — omittin(r  the  details  covered  by  the  report  of  last  year  on 
"Disbursements  and  Returns.” 
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owned  cars  operating  in  company  service  for  a  period 
of  one  month;  balanced  and  invoiced  at  the  end  of  the 
month,  charging  each  car  •wnth  amounts  used.  Mi.scel- 
laneous  or  emergency  issues  to  individuals  or  depart¬ 
ments  not  using  the  above  mentioned  forms  shall  be 
handled  on  a  form  or  sub-requisition. 

Materials  returned  from  the  line  to  the  general  or 
district  store,  whether  usable  or  junk,  shall  be  reported 
on  the  same  form  as  mentioned  above  and  if  not  re-used 
on  the  line  immediately  shall  be  returned  to  the  store 
in  the  manner  hereinbefore  described.  Scrap  and  obso¬ 
lete  materials  should  also  be  reported  on  these  same 
forms.  From  these  forms  store  invoices  shall  be  pre¬ 
pared  charging  or  crediting  the  line,  or  crediting  and 
charging  the  store  with  the  materials  used  or  handled. 
At  the  close  of  each  week  the  line  foreman  on  the  truck 
hands  the  storekeeper  an  actual  inventory  of  materials 
left  over  on  the  truck,  and  the  correctness  of  this  in¬ 
ventory  figure  is  determined  by  the  balance  of  the  prev¬ 
ious  week’s  work  arrived  at  in  the  following  manner: 
All  materials  installed  on  the  line  are  inserted  on  the 
debit  side  of  the  line  gang  requisition,  and  materials 
taken  from  the  line  are  entered  on  the  credit  side  of  this 
form,  thus  charging  the  line  gang  •with  all  materials 
taken  from  the  store,  plus  those  taken  from  the  line, 
and  giving  them  credit  for  all  materials  installed  on 
the  line,  plus  all  materials  returned  to  the  store.  The 
difference  should  equal  the  inventory  as  turned  in  by 
the  line  gang  foreman  on  the  truck. 

Return  of  materials,  equipment  and  supplies  by  in¬ 
dividuals  or  departments  not  using  above  mentioned 
forms  shall  be  handled  on  a  special  form  provided  for 
the  purpose.  Materials,  equipment  and  supplies  re¬ 
turned  to  the  general  store  from  district  store,  substa¬ 
tions,  construction  jobs,  etc.,  should  be  handled  on  a 
form  authorizing  the  transfer  of  materials  and  giving 
specific  information  as  to  w’hether  new,  second  hand, 
scrap  or  obsolete  materials,  identifying  description, 
proper  accounts  to  be  credited  and  original  cost. 

Forms  should  be  provided  for  use  of  general  store 
in  placing  requisitions  for  materials,  equipment  and 
supplies  on  one  district  for  use  in  another  district  to 
reduce  surplus  stock,  thus  saving  shipping  from  general 
store.  Sales  of  materials,  equipment  and  supplies 
through  general  stores,  where  there  are  no  sales  or  com¬ 
mercial  departments,  should  be  covered  by  regular  re¬ 
quisition  and  invoice  charged  through  Sundry  Accounts 
Receivable  ledger,  covering  both  sales  to  the  public  and 
employees.  In  district  stores  no  sales  .shall  be  made, 
but  will  be  taken  care  of  by  commercial  office,  mater¬ 
ials,  equipment  and  supplies  sold  being  charged  by  the 
.store  to  the  sales  department  on  regular  store  invoice 
at  cost  price  to  the  store.  The  sales  department  will 
add  the  necessary  overhead  percentage. 

When  materials,  equipment  and  supplies  are  re¬ 
turned  direct  to  the  dealer,  a  form  for  recording  the 
return  shall  be  used  and  a  copy  sent  to  the  audit  de¬ 
partment  giving  description  of  material,  original  pur¬ 
chase  order  number  and  date,  name  of  dealer,  prices, 
etc.,  in  order  to  insure  receipt  of  proper  credit  for  ma¬ 
terial  returned  from  the  dealer.  Materials,  equipment 
and  supplies,  over,  short  or  damaged  shall  be  covered 
by  a  form  prepared  in  such  a  manner  as  to  embody  all 
information  neces.sary  for  submission  to  dealers,  rail¬ 
roads,  and  other  carriers. 

The  Combined  Requisition  and 
Purchase  Order 
By  C.  A.  KELLEY* 

The  feasibility  of  combining  the  requisition  and 
purchase  order  in  one  form  appears  upon  first 
study  impracticable  and  of  no  material  saving  in 
its  adoption.  The  Purchasing  and  Stores  Section,  W’hen 
it  first  discussed  the  project,  voted  unanimously,  •with 
the  exception  of  representatives  of  the  two  companies 
using  the  same,  against  the  combined  form.  These 
representatives  adhering  to  the  benefits,  persuaded  the 
section  to  refer  the  matter  back  to  a  special  committee 
for  further  investigation  and  report. 

*Purrhuing:  and  Stores  Section:  C.  A.  Kelley,  chairman;  C.  R. 
Eccles.  J.  L.  Gray.  F.  F.  Henry.  John  H.  Hunt.  Leifch  S.  Jones, 
William  Maddock,  D.  P.  Mason,  H.  O.  McKee,  William  J.  McGul- 
louprh,  Georjte  C.  Robb,  Frank  VV.  Smith,  R.  El.  Thonn|>son,  C.  D. 
Weiss. 


In  order  to  carry  out  the  combination  a  suitable 
form  should  be  provided;  the  original  eventually  to  be 
u.sed  as  the  purchase  order  to  conform  to  the  standard 
purchase  order  form  as  adopted  by  this  section,  anti 
should  have  a  sufficient  number  of  carbons  to  provide 
copies  for  those  members  of  the  organization  needing 
same.  The  number  of  copies  would  vary  according  to 
the  organization  although  possibly  an  original  and  four 
carbons  will  fit  the  needs  of  most  companies.  The  de¬ 
tails  of  the  forms  of  the  carbon-copies  must  nece.ssar- 
ily  conform  in  part  to  the  original,  but  those  spaces 
needed  on  the  original  for  information  peculiar  to  the 
order  only,  may  be  occupied  on  the  carbon-copies  by  any 
information  desired. 

The  principal  benefit  to  be  derived  by  combining  the 
requisition  and  purchase  order  is  in  cutting  down  the 
number  of  times  the  articles  requisitioned  need  be  writ¬ 
ten  and  insuring  accurate  details  from  the  requisitioner 
for  the  material  wanted  as  well  as  doing  away  with  the 
po.ssibility  of  altering  that  description  by  transcribing. 

The  requisitioning  source  is  expected  to  give  the  in¬ 
formation  as  to  the  quantity,  size,  dimensions,  make 
and  quality  of  the  material  called  for.  In  other  w'ords 
it  provides  an  adequate  description  of  what  is  required 
so  that  it  may  be  intelligently  purchased.  This  pro¬ 
cedure  will  eliminate  quite  a  bit  of  detail  in  the  pur¬ 
chasing  department,  leaving  time  therein  for  more  im¬ 
portant  matters.  After  the  requisition  is  made  up,  the 
person  requisitioning  should  retain  one  carbon  for  his 
information,  forwarding  the  original  and  other  carbons 
through  the  proper  organization  channels  to  the  pur¬ 
chasing  department.  The  purchasing  department  .should 
fill  in  the  original  and  such  carbons  as  the  routine  re¬ 
quires,  with  the  name  of  the  vendor  and  such  additional 
(lata  as  neces.sary  to  complete  and  should  then  sign  and 
forward  to  the  vendor.  The  purchasing  department 
should  retain  the  duplicate  for  its  files  and  distribute 
the  others  according  to  routine. 

As  stated  above  the  combination  saves  considerable 
clerical  work  in  the  purchasing  department  by  doing 
away  with  the  continual  detail  of  transposing  the  list 
of  articles.  It  is  not  true  that  this  change  is  merely 
tran.sferring  that  w'ork  from  the  purchasing  department 
to  the  requisitioning  source,  for  in  the  most  elementary 
systems  of  requisitioning  undoubtedly  two  copies  are 
made  and  a  few  extra  copies  would  add  little  to  the 
work.  It  is  true  the  requisitioning  .source  may  have  to 
write  more  requisitions  as  articles  of  different  classes 
could  not  be  entered  on  the  .same  sheet  of  the  combined 
^form,  however,  entering  a  mixed  list  of  articles  on  the 
same  requisition  is  poor  practice  even  if  the  combine<l 
form  is  not  used  and  the  realization  at  the  source  that 
what  one  writes  is  to  go  to  the  vendor  without  correc¬ 
tion  will  impress  upon  the  person  wishing  material  a 
necessity  for  greater  care  in  ordering.  Such  a  plan  w’ill 
tend  to  classify  the  material  used  in  an  organization 
along  proper  lines  and  will  likewise  tend  to  standardize 
articles  to  be  used.  A  combined  form  will  use  one  num¬ 
ber  throughout,  thus  a.ssi.sting  in  the  identifying  of  all 
communications  both  within  the  organization  and  with 
the  vendor  and  transportation  company  without.  It 
will  save  filing  .space  in  the  purchasing  department,  at 
least,  and  will  bring  together  all  the  matter  with  ref¬ 
erence  to  an  order. 

By  using  this  form  for  emergency  orders  through  a 
slight  deviation  from  the  established  routine,  it  will  en¬ 
able  the  purchasing  department  to  have  more  immed¬ 
iate  control  and  supervision  of  emergency  purchase  or¬ 
ders.  Under  this  form  the  requisitioning  source  may 
fill  in  the  vendor  and  deliver  the  original  copy  at  once. 
The  remaining  forms  taking  the  usual  routine  will, 
however,  reach  the  purchasing  department  while  the 
matter  is  still  fresh  and  give  the  purchasing  depart¬ 
ment  an  opportunity  to  offer  such  criticism  as  may  be 
called  for  to  an  advantage  that  w’ould  not  accrue  under 
any  emergency  purchase  routine  now’  in  effect. 

The  opinion  of  the  section  is  that  while  the  details 
of  the  adoption  of  this  form  may  necessitate  difficulties 
according  to  the  organization  of  the  different  companies 
and  the  routine  prevalent  therein,  yet  the  combined 
form  has  many  advantages  which  continued  use  w’ill 
make  more  apparent.  The  section  recommends  its 
adoption  by  member  companies  and  urges  at  the  time 
that  the  form  of  the  order  follow’  the  standard  purchase 
order  form  with  the  number  in  the  upper  right  hand 
corner. 
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A  Study  of  Underground  Systems 

By  R.  C.  POWELL* 


1 —  Avoiding;  expense  of  standard  manholes  and  conduits.  This 
has  been  done  by  installins  most  of  the  secondary  system  alonK 
back  fence  lines  or  In  the  sidewalk  area  with  a  sintrle  iron  piiw  for 
conduit  and  small  concrete  service  holes. 

2 —  By  joint  construction  with  the  telephone  comi>any. 

Where  underground  distribution  is  installed  for  i-es- 
idence  tracts,  the  property  or  tract  owners  pay  for  the 
increased  cost  above  that  of  overheatl  distribution  by  in¬ 
stalling  the  conduit  system  complete  ready  for  cables, 
transformers,  etc.,  and  deed  same  to  the  power  company. 
Each  property  owner  installs  underground  .service  at 
his  own  expense.  Following  is  a  brief  description  of  a 
system  installed  by  a  member  company  ten  years  ago 
at  the  expense  of  the  tract  owner  to  supply  a  30-acre 
tract  subdivided  into  135  lots. 

Two  standard  transformer  manholes  were  installed 
in  the  street  which  ran  through  the  center  of  the  tract. 
The  conduit  system  consists  of  2  in.  black  iron  pipe  laid 
along  the  bade  property  lines  and  connects  fifty-five 
concrete  holes  30  in.  long  by  19  in.  wide  and  15  in.  deep. 
The  secondary  cable  consists  of  about  1,700  ft.  of  No. 
1-0  Duplex  and  6,000  ft.  of  No.  4  Duplex  lead  covered 
cable.  The  neutral  is  No.  4  weatherproof.  .The  cost  of 
this  system  complete  excepting  services  was  $35  per 


The  subject  of  heating  of  underground  conduits  has 
been  under  discussion  by  this  committee  for  sev¬ 
eral  years,  but,  due  to  the  limited  test  data  avail¬ 
able,  no  definite  conclusions  have  been  reached.  It  is 
evident  that  all  companies  operating  underground  sys¬ 
tems  of  any  size  must  make  systematic  temperature 
surveys  to  avoid  either  excessive  maintenance  from 
burnouts  or  excessive  capital  expenditure  resulting  from 
underloaded  cables. 

The  question  of  the  heating  of  conduits  has  recently 
become  a  very  important  one  to  several  of  the  larger 
member  companies  who  now  find  it  necessary  to  trans¬ 
mit  underground,  in  one  run,  blocks  of  power  of  the  or¬ 
der  of  50,000  kw.  or  more.  Two  companies  have  made 
preliminary  investigations  on  this  subject  including  lab¬ 
oratory  and  field  tests.  The  results  obtained  to  date 
are  not  sufficiently  conclusive  for  publication  but  indi¬ 
cate  that  the  number,  size  and  loading  of  cables  in  a 
conduit  run  of  standard  type  are  determined  by  a  total 
maximum  loss  of  60  watts  per  ft.  of  conduit.  Under 
certain  unfavorable  soil  conditions  this  figure  will  be 
reduced  to  50  watts  per  ft. 

Studies  are  now  l^ing  made  to  determine  definitely, 
(1)  the  heat  dissipating  characteristics  of  the  standard 


FIk-  1. — Joint  power  and  telephone  nuinhole  construction. 

type  of  conduit,  (2)  if  construction  having  greater  heat 
dissipating  ability  can  be  designed,  and  (3)  what  can  be 
done  in  the  matter  of  cooling  for  the  present  standard 
type  of  construction. 

Low  Cost  Underground  Construction  for 
Residence  Districts. 

In  order  to  satisfy  the  demand  for  underground  dis¬ 
tribution  in  certain  high  grade  residence  tracts,  com¬ 
panies  have  found  it  necessary  to  devise  forms  of  con¬ 
struction  cheaper  than  that  employed  in  the  heavier 
loaded  districts.  Experience  has  shown,  however,  that 
it  is  not  possible  to  depart  very  much  from  standard 
practice.  For  example,  attempts  to  use  unleaded  cables 
have,  with  very  few  exceptions,  been  unsuccessful.  Re¬ 
duced  costs  have  been  obtained  in  general  by  one  of  the 
following  means: — 


Fig.  2. — Trunsfonner  vault  construction.  ;.  >■ 

lot,  which  under  present  day  costs  would  be  $70  per,  lot. 

Two  companies,  with  a  large  amount  of  readence 
underground,  report  that  a  joint  construction  ,pf  low- 
cost  has  been  worked  out  with  the  telephone  company. 
Both  companies  employ  the  same  type  of  construction 
of  which  the  following  is  a  description.  ,, 

Manholes. 

Concrete  is  generally  used  and  the  mo.st  common  size 
is  4  ft.  X  5  ft.  X  5  ft.  deep,  inside  dimensions.  A  26  in. 
head  with  double  cover  for  sealing  is  used.  No  rein¬ 
forcing  is  used  except  in  roof  for  suppoi-ting  the  head. 
One  common  wall  is  used  between  the  light  ntanhole  and 
the  telephone  manhole.  Manhole  excavation.s  are  us¬ 
ually  m^e  in  the  street  where  the  earth  is  undisturbetl 
so  that  the  earth  wall  serves  as  the  exterior  form.  Two 
collapsible  wood  forms  are  set  in  the  excavation  with 
separation  for  the  common  wall  and  the  concrete  is 
poured  around  them.  The  side  walls  and  roofs  are 
made  at  one  pouring  and  the  heads  are  permanently 


'Undergroojui  Ss^tonw  CommittM:  R.  C.  Powell,  chaimuin ; 
K.  B.  Ayrec,  W.  R.  Battey,  Clayton  Biggs,  M.  O.  Bolser,  George  M. 
Bowman,  P.  E.  Chapman,  R.  R.  Cowles,  Geo.  H.  Hagar,  N.  B.  Hin¬ 
son,  C.  H.  Jenkins,  D.  J.  Kelly,  H.  G.  Keesling,  Raymond  Lewell- 
ing,  O.  C.  Miller,  H.  H.  Minor,  R.  G.  Sheppard,  Vinton  Smith.  Ellis 
J,  Willits. 
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placed  to  grade  just  prior  to  street  paving.  A  tile  sump 
is  placed  in  the  floor  and  pulling  eyes  are  set  in  the  side 
walls  for  cable  pulling.  The  telephone  and  light  mari- 
holes  are  placed  end  to  end  with  a  slight  offset  to  facili¬ 
tate  ingress  of  conduits  from  a  common  trench  as  shown 
in  Fig.  1.  The  manholes  are  placed  at  intervals  vary¬ 
ing  from  300  ft.  to  450  ft.  depending  on  the  lot  size  and 
closeness  of  proposed  residences.  In  some  hillside 
tracts  where  sharp  curves  are  frequent,  manhole  ad¬ 
justment  is  made  to  facilitate  cable  installation. 

Vaults. 

The  vaults  are  the  same  as  manholes  with  the  fol¬ 
lowing  exceptions: 

The  inside  dimensions  are  5  ft.  x  6  1-2  ft.  x  6  1-2 
ft.  deep.  A  30  in.  head  is  provided  to  receive  trans- 
fonners  of  50  kva.  or  smaller  capacity.  Vaults  are 
placed  at  locations  to  permit  fairly  short  secondary 
lines  reaching  all  consumers.  It  seems  advisable  to 
limit  secondary  runs  to  about  600  ft. 

Conduits. 

Three-inch  fibre  duct  seems  to  be  in  most  common 
use.  The  light  and  telephone  conduits  have  a  6  in.  sep¬ 
aration  with  3  in.  concrete  envelope.  The  usual  conduit 
.^section  is  two  light  ducts  and  one  telephone  duct, 
though  sometimes  it  is  increased  to  five  duct  section 
where  feeder  lines  are  required.  Both  light  and  tele¬ 
phone  service  conduits  are  placed  in  a  common  trench. 
.Many  installations  are  1  1-2  in.  galvanized  iron  conduit, 
though  2  in.  fibre  laid  with  3  in.  concrete  envelope  is 
frequently  used.  The  service  conduit  is  laid  from  the 
manhole  to  the  property  line  at  a  point  in  line  with  a 
proposed  residence.  When  the  residence  is  built,  the 
consumer  continues  the  conduit  from  the  property  line 
to  the  main  line  cabinet.  Where  more  than  two  90  de¬ 
gree  bends  are  placed  in  service  conduit,  the  consumer 
must  place  a  pull  box  in  some  accessible  location  to 
facilitate  drawing  in  service  cable. 

Overhead  to  Underground  Connections. 

Fibre  duct  laid  in  3  in.  concrete  envelope  with  3  in. 
galvanized  iron  bend  in  concrete  at  pole  with  3  in.  gal¬ 
vanized  iron  riser  is  in  use.  Manhole  and  conduit  sys¬ 
tems  are  generally  placed  in  the  public  streets  to  permit 
greater  accessibility  and  less  inconvenience  to  consum¬ 
ers. 

Cable  System. 

Three-conductor  lead-sheathed  cable  is  the  usual  pri¬ 
mary  circuit  sening  residential  tracts.  Some  com¬ 
panies  are  using  all  lead  with  waterproof  systems  in 
vaults,  w'hile  others  are  potheading  and  using  varnished 
cambric  open  primary  buses  for  connections  to  trans¬ 
formers.  Single  conductor  lead  sheath  secondary  ca¬ 
bles  with  bare  neutral  are  in  common  use.  Service  ca¬ 
bles  are  generally  lead  covered  with  weatherproof  neu¬ 
tral,  and  wiped  to  the  secondary  cables  in  the  man¬ 
holes.  Many  of  the  old  installations  have  rubber  cov¬ 
ered  wire  services  fused  to  the  secondaries  through  ser¬ 
vice  boxes.  This  method  is  unsatisfactory  because  of 
the  rapid  deterioration  of  the  rubber  insulation  under¬ 
ground. 

Junction  boxes  are  not  in  general  use  in  residential 
systems  because  of  the  large  cost.  Sectionalizing  of 
primary  lines  is  usually  done  by  means  of  disconnect¬ 
ing  potheads,  or  disconnector  lugs  inserted  at  the  pot- 
head.  Some  companies  are  using  oil  cutouts  with  sub¬ 
way  transformers  on  all  lead  waterproof  installations, 
w’hile  others  adhere  to  enclosed-type  fuses  and  pole- 
type  transformers  in  the  smaller  sizes  and  subway- type 
in  larger  sizes. 

Fig.  2  show’s  a  form  of  transformer  vault  used  by 
one  company.  In  the  district  where  these  are  used,  the 
lesidences  have  extensive  grrounds  and  are  served  by  in- 
diridual  transformer  installations  supplied  by  primary 
seiwices. 

Three-Phase  Underground  Distribution 

This  is  a  very  live  subject  due  principally  to  the  de¬ 
velopment  of  high  speed  elevators  using  alternating 
current  motors  or  direct  current  motors  supplied  by 
field  controlled  generators  driven  by  alternating  cur¬ 
rent  motors.  It  will  be  necessary  in  the  future  to  sup¬ 
ply  a  large  amount  of  three  phase  power  in  territory 
now  supplied  largely  or  entirely  by  direct  current  or  in 
territoiy  supplied  by  single  phase  w’ith  only  incidental 
three  phase.  A  number  of  systems  have  been  installed 


or  proposed,  and  the  aim  of  a  large  number  of  those 
working  on  this  problem  is  to  devise  a  system  w’hich 
will  have  (1)  the  reliability  of  the  Edi.son  direct  cur¬ 
rent  network  and  (2)  to  supply  both  single  and  three- 
phase  loads  from  one  .secondary  system. 

A  system  being  discussed  quite  extensively  consists 
of  a  115-volt  four- wire  Y-connected  three-phase  second¬ 
ary  network  fed  by  transformers  connected  to  three- 
phase  primaries.  The  voltage  of  these  primary  circuits 
may  be  either  4,000  or  11,000,  The  transformers  are 
connected  to  the  network  through  switches  which  auto¬ 
matically  open  upon  failure  of  the  primary  supply  and 
are  automatically  closed  when  the  primary  supply  is 
resumed. 

The  network  is  fed  by  a  sufficient  number  of  primai-y 
feeders  and  corresponding  transformer  banks  so  that 
failure  of  a  feeder  does  not  interfere  with  service. 
Furthermore,  during  light  load  periods  primary  feeders 
may  be  opened  at  the  station  and,  since  the  transform¬ 
ers  are  thereupon  automatically  cut  off,  a  saving  in 
core  losses  may  be  effected. 

This  system  meets  the  conditions  of  netw’ork  relia¬ 
bility  and  single  set  of  secondaries  but  has  the  serious 
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disadvantage  that,  with  the  normal  single  phase  volt¬ 
age  of  110  to  120  volts  for  lamps  and  heating  devices, 
the  three-phase  voltage  for  motors  is  only  190  to  208. 
If  motors  are  not  to  be  operated  at  reduced  voltage, 
the  motor  manufacturers  must  bring  out  a  line  of  200- 
volt  motors,  compensators  must  be  provided  to  raise  the 
voltage,  or  the  single-phase  voltage  to  neutral  must  be 
raised  to  about  127  volts.  Furthermore,  with  a  volt¬ 
age  to  neutral  of  120  volts  or  208  volts  delta,  special 
elements  must  be  provided  for  large  heating  loads. 

In  order  to  obviate  these  disadvantages,  one  com¬ 
pany  provides  tv/o  secondary  networks ,  one  127/220 
volts  for  power  and  the  other  110/190  volts  for  lighting. 
Both  are  supplied  from  the  same  banks  of  transform¬ 
ers,  the  voltages  for  the  power  secondaries  being  raised 
by  means  of  compensators  placed  in  the  manholes  or 
vaults  with  the  banks. 

A  number  of  companies  are  employing  single-pha.se 
3-wire  secondaries  for  lighting  and  single-phase  power, 
small  3-phase  power  from  open  delta  secondaries  by 
running  a  so-called  power  leg  fed  by  a  transformer 
from  another  phase,  and  large  3-phase  loads  by  individ¬ 
ual  banks  which  in  time  may  be  interconnected  by 
3-phase  secondaries  to  increase  reliability.  The  proper 
system  for  any  company  to  use  depends  a  great  deal 
upon  local  conditions  and  the  form  and  extent  of  the 
distribution  system  that  is  now’  used. 

Standardization  of  Sizes  and  Thicknesses  of 
Insulation  and  Lead. 

Most  companies  have  found  it  desirable  and  econom¬ 
ical  to  limit  the  number  of  sizes  of  cables  purchased  and 
it  is  believed  that  the  industry  w’ill  profit  if  all  com¬ 
panies  w’ill  use  a  common  standard.  A  questionnaii’e 


7 — Do  you  specify  that  the  sheath  shall  have  a  certain  small 
I>ercentaKe  of  tin  or  other  metal  T 

All  companies  specify  commercially  pure  lead  on  small  or  me<K 
ium  size  cables,  but  in  cables  of  lartre  diameter  there  are  some 
companies  that  specify  a  small  percentage  of  tin  in  the  sheath. 

It  is  the  opinion  of  the  committee  that  it  is  entire¬ 
ly  feasible  for  all  the  companies  to  agree  upon  a  stand¬ 
ard  specification  covering  the  sizes,  thickness  of  sheath 
in  lead  covered  cables.  This,  however,  will  take  further 
time  but  should  be  concluded  by  the  next  committee. 

Tables  I,  II  and  III  give  the  standards  in  use  by 
one  of  the  larger  companies.  These,  with  certain  minor 
revisions,  have  been  in  use  for  several  years  with  satis¬ 
factory  results. 


CONDUCTOR 


Employment  Methods  of  the  Electric 
Utilities  of  California 
By  S.  C.  HAVER,  Jr.* 


This  report  is  based  on  information  obtained  by 
means  of  a  questionnaire  sent  to  electric  utilities  of 
California.  The  following  eight  companies  replied, 
six  of  which  gave  more  or  less  complete  information: 

Coast  Counties  Gas  &  Electric  Company 
Great  Western  Power  Company 
Pacific  Gas  and  Electric  Company 
San  Diego  Consolidated  Gas  &  Electric  Company 
San  Joaquin  Light  &  Power  Corporation 
Southern  California  Eklison  Company 
Southern  Sierras  Power  Company 
Western  States  Gas  A  EHectric  Company 


Table  II. 


covering  this  subject  was  sent  out.  The  following  in¬ 
formation  was  received. 


General  Organization 

Five  of  the  larger  companies  report  centralized  em¬ 
ployment,  three  of  them  under  a  comprehensive  per¬ 
sonnel  department  organization,  the  fourth  principally 
along  the  lines  of  employment  work  with  some  other 
personnel  functions  and  the  fifth  along  the  lines  of  em¬ 
ployment  for  certain  departments  only.  Some  of  the 
smaller  companies  have  a  junior  executive  who  is  del¬ 
egated  to  look  after  employment  matters.  The  nomen¬ 
clature  “Personnel  Department”  is  generally  used,  the 
manager  of  the  personnel  department  reporting  direct 
to  the  general  manager.  One  large  company  uses 
“Employment  Department”  and  “Supervisor  of  Employ¬ 
ment.” 

The  personnel  or  employment  department  has  gen¬ 
eral  supervision  of  all  employment  for  the  comply 
and  handles  all  classes  of  applicants.  Remote  districts 
usually  hire  locally  under  its  supervision.  With  one 
company  the  employment  department  serves  only  cer¬ 
tain  departments  of  the  company,  other  departments 
doing  all  hiring  on  an  independent  basis.  Employment 
for  construction  is  frequently  handled  on  a  more  or  less 
independent  basis  although  one  company  reports  coni- 
plete  organization  of  special  employment  offices  for  this 
class  of  hiring. 

Records 

The  following  records  are  generally  maintained  in 
the  personnel  or  employment  department. 

*  Application  for  employment 

*  Record  of  physical  examination 

*  Reference  letters  and  replies 

••  Notice  of  employment 

*  Progress  reports 

••  Change  of  rate 

**  Change  of  occupation 

•*  Termination  of  service 

•  The  original  goes  to  the  personnel  department — copies  to 
other  departments  if  information  needed. 

••  The  original  goes  to  paymaster  for  payroll  records  with  copy 
to  personnel  department. 

One  company  reports  all  records  filed  with  payroll 
department. 

Method  of  Listing  Vacancies 

Three  companies  require  that  all  vacancies  be  listed 
with  the  employment  department,  but  two  companies 
make  listing  optional.  Two  companies  require  that  re- 

*Pcrsonnel  Committee:  S.  C.  Haver,  chairman;  (R.  J.  Baker, 
chairman,  resigned).  G.  L.  Bell.  H.  Dewes,  R.  C.  ficcles.  W.  H. 
Ellison.  E.  J.  Kendall.  E.  G.  McCann. 


1 —  Do  you  follow  a  standard  specification  for  ordering  insulat¬ 
ed  cable? 

Four  of  the  six  companies  to  whom  this  questionnaire  was  sent 
bave  standard  specifications  which  cover  their  practice  in  order¬ 
ing  cable. 

2 —  Do  you  use  all  sizes  of  wire  and  cable,  or  is  it  your  practice 
to  use  only  the  more  common  sizes  that  are  carried  in  Pacific  Coast 
stock  ? 

All  companies  eliminate  to  some  extent  certain  sizes  of  cables. 

3 —  Do  you  adhere  closely  to  manufacturers'  recommendations 
as  to  thickness  of  insulation  and  lead  sheath  ? 

All  companies  adhere  quite  closely  to  the  manufacturers’  recom¬ 
mendations,  but  most  companies  add  more  insulation  than  the  man¬ 
ufacturers  specify. 

4 —  What  are  the  different  voltage  ratings  of  cable  that  you  use? 

Most  of  the  companies  adhere  closely  to  the  manufacturers' 

classifications,  which  are: 


600  volts  and  under 
600  volts  to  1,600  volts 

1.600  volts  to  3,000  volts 
3.000  volts  to  6,000  volts 
6,000  volts  to  7.600  volts 

7.600  volts  to  13,600  volts 

13.600  volts  to  18,000  volts 
18,000  volts  to  21,000  volts 


5 —  Do  you  use  both  varnished  cambric  insulation  and  impreg¬ 
nated  paper  insulation  in  high  voltage  cables? 

Most  companies  use  impregnated  cable  with  lead  sheath.  How¬ 
ever,  a  few  use  varnished  cloth,  and  several  in  submarine  work 
use  rubber  insulation. 

6 —  Is  it  your  practice  to  demand  certified  test  reports  on  all 
orders  of  cable,  both  electrical  and  mechanical  ? 

Only  three  of  the  six  comi>anies  specify  test  requirenrwnts. 
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quisitions  for  help  be  made  in  writing  with  detailed 
.specifications  of  the  job  but  the  more  general  practice 
seems  to  be  to  handle  orders  and  job  specifications  in¬ 
formally,  usually  by  telephone.  The  department  order¬ 
ing  invariably  fixes  the  rate,  the  employment  depart¬ 
ment  acting  in  an  advisory  capacity  only. 

Methods  Used  in  Securing  Applicants 
Companies  having  employment  departments  show 
an  intelligent  use  of  all  available  sources.  The  follow¬ 
ing  methods  used  are  named  in  the  order  of  their  pre¬ 
ference  as  a  source  of  satisfactory  applicants. 


1.  Introduced  by  employees. 

2.  Calls  at  employment  office. 

3.  Help  wanted  “ads.” 

4.  Schools  and  oollegres. 

6.  Hired  direct  on  the  job. 

6.  Private  and  public  agencies. 

7.  Scouts  and  handbiils. 

Where  the  employment  department  is  well  organized 
many  jobs  are  filled  from  applications  on  file. 

Methods  of  Selection 

All  companies  require  a  written  application.  The 
responsibility  for  selection  rests  with  the  department 
placing  the  order.  No  company  reported  the  use  of 
trade,  clerical  or  mental  tests  to  any  extent.  Reference 
letters  are  not  considered  as  dependable  information  but 
inquiries  are  made  of  former  employers  after  hiring,  as 
a  check  in  regard  to  honesty  and  accuracy  of  state¬ 
ments  made  on  application.  Three  companies  'reported 
requiring  physical  examination  for  all  positions,  one 
company  requires  examination  for  all  positions  in  the 
permanent  organization  but  makes  exceptions  in  some 
cases  of  construction  labor. 

Function  of  Employment  Department  After  Hiring 

The  employment  department  usually  assumes  the  re¬ 
sponsibility  of  griving  the  new  employees  general  in¬ 
formation  in  regard  to  the  company’s  policy  and  em¬ 
ployee  activities  and  introduces  personally  or  by  note 
to  the  department  in  which  they  are  to  work.  Three 


companies  have  a  regular  follow-up  system  as  to  em¬ 
ployee’s  progress.  The  others  follow  up  informally  when 
practicable.  One  company  is  undertaking  a  very^  com¬ 
prehensive  job  analysis  and  rating  system. 

Transfers 

Three  companies  require  all  transfers  from  one  de¬ 
partment  to  another,  to  be  made  through  the  personnel 
department.  Two  companies  do  some  work  along  these 
lines  but  their  system  is  not  complete. 

Terminations 

Terminations  are  generally  initiated  in  the  depart¬ 
ment  where  employee  works.  'Three  companies  require 
approval  or  review  by  personnel  department  before  ter¬ 
mination  is  effective  and  all  companies  but  one  consider 
the  personnel  department  as  a  court  of  review  or  appeal 
in  any  case  of  dismissal. 

Shipment  to  Construction  Job 

Various  methods  are  followed  in  regfard  to  handling 
shipments,  depending  upon  the  labor  market  conditions. 
As  a  general  rule  the  fare  to  the  job  is  advanced  when 
necessary.  Refunding  this  fare  in  30,  60  or  90  days  is 
resorted  to  as  a  measure  to  assist  in  getting  men  when 
labor  is  scarce.  Sometimes  “free  fare’’  is  offered  a.s 
an  inducement.  Employment  of  train-riders  to  see  that 
shipments  g^et  through  to  destination  is  frequently  re¬ 
sorted  to,  especially  in  the  case  of  large  shipments. 
One  company  has  effected  a  considerable  saving  in  the 
cost  of  securing  labor  over  a  considerable  period  of 
varying  labor  conditions,  by  shipping  without  train- 
rider,  fare  advanced,  deduct^,  no  refund.  Baggage  i.^ 
checked  to  camp  destination  to  protect  agfainst  men 
lea\ang  the  shipment  enroute. 

Summary 

Companies  which  have  had  experience  with  central¬ 
ized  employment  departments  seem  satisfied  with  re¬ 
sults  so  far  attained  and  the  tendency  seems  to  be 
toward  further  centralization.  One  company  is  now  in-, 
stalling  a  complete  personnel  department  and  expects 
to  work  out  a  systematic  emplosrment  plan.  Smaller 
companies  are  adopting  modified  plans  for  handling 
employment  work  along  those  lines. 


Central  Station  Power  in  Competition 
with  Fuel  Engines 

By  W.  C.  JOHNSON* 


The  subject  assigned  covers  all  types  of  fuel  en¬ 
gines.  It  was  decided  by  the  sub-committee,  how¬ 
ever,  that  for  the  purposes  of  this  paper  only  such 
engines  would  be  considered  as  might  offer  competition 
to  central  station  power.  On  this  basis  gasoline  engines 
were  eliminated  from  consideration. 

Gas  Engines. 

In  general,  gas  engines  only  furnish  competition 
where  natural  gas  is  available  and  then  only  when  the 
installation  is  so  located  as  to  have  gas  available  at  a 
very  low  cost,  or  at  no  cost.  It  is  the  experience  of  Cal¬ 
ifornia  oil  companies  who  have  used  gas  eng^ines  that 
in  order  to  get  adequate  reliability  and  reasonably  low 
maintenance,  units  must  be  limited  in  size  to  about  300 
hp.  This  means  a  large  fixed  charge  for  an  installa¬ 
tion  of  any  considerable  size. 

The  figrures  of  one  California  oil  company,  that  has 
an  installation  of  some  500  kw.  in  several  small  units, 
where  a  charge  of  5  cents  per  1,000  cubic  feet  of  gas  is 
made,  show  a  cost  of  1.08  cents  per  kw-hr.  for  power 
generated. 

Where  small  gas  engines  are  used  directly  to  me¬ 
chanically  drive  their  load,  and  where  the  gas  available 
can  be  considered  as  having  no  value,  no  general  state¬ 
ment  which  would  be  generally  accepted  can  be  made  as 
to  the  lower  cost  of  central  station  power.  Figures 
available,  however,  definitely  lead  us  to  the  conclusion 

*Sab-Cominitt«c  on  Central  Stntioin  Power  in  Competition  with 
Fuel  Oil  Ensinee:  W.  C.  Johnson,  chairman;  W.  F.  Neiman.  P.  P. 
Pine,  M.  Rhine,  H.  H.  Fojrwell,  J.  H.  Cunningham,  A.  A.  Watson, 
A.  G.  Cage,  J.  F.  Pollard,  C,  B.  Meftick. 


that  even  under  these  circumstances  central  station 
power  can  in  many  cases  be  demonstrated  to  be  cheaper 
than  “free  gas.” 

Steam  Engines  and  Steam  Turbines. 

'The  sub-committee  was  agreed  that  steam  engpne.-i. 
and  steam  turbines  furnished  competition  for  central 
station  power  only  under  one  of  the  following  special 
conditions: — 

(a)  Where  a  considerable  amount  of  steam  is  re¬ 
quired,  in  any  event,  for  heating  or  other  plant  pro¬ 
cesses. 

(b)  Where  fuel  is  available  in  sufficient  quantities, 
for  which  there  is  no  sale,  and  which,  if  not  burned  un¬ 
der  the  boilers,  would  have  to  be  burned  as  waste. 

No  general  statement  can  be  made  relative  to  busi¬ 
ness  falling  under  the  above  two  classifications.  Each 
installatidn  would  have  to  be  considered  as  an  individ¬ 
ual  problem  to  determine  whether  or  not  in  that  partic¬ 
ular  case  the  total  cost  of  central  station  power  would 
be  cheaper  than  the  private  plant. 

One  thing  is  certain,  however,  and  that  is  that  today 
installations  of  this  character  go  in  with  electric  drive, 
and  all  past  experience  indicates  that  ultimately  such 
installations  go  on  the  lines  of  the  central  station. 

In  many  cases  where  steam  is  used  for  plant  pro¬ 
cesses  it  can  be  shown  that  electric  power  itself  can  b*' 
used  for  heating,  and  the  whole  process  so  improved 
that  power  cost  is  a  minor  consideration. 

For  the  small  plant  with  w’aste  fuel  such  as  the 
planing  mill,  central  station  power  can  usually  prove 
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itself  to  be  cheaper  than  the  private  steam  plant  and  a 
market  for  much  of  the  supposedly  waste  fuel  can  fre- 
(juently  be  found. 

'The  lumber  mill  where  suitable  quantities  of  slab  or 
hog  fuel  are  available  is  the  place  where  the  steam 
plant  will  usually  make  the  best  showing.  For  large 
enterprises  of  this  character,  however,  the  power  re- 
(juirements  are  such  as  to  make  the  steam  plant  a  con¬ 
siderable  central  station  in  itself.  Under  these  circum¬ 
stances  it  would  seem  reasonable  to  predict  that  in 
many  cases  a  power  company  will  take  over  the  pure¬ 
ly  central  station  end  of  the  business,  buying  fuel  from 
the  lumber  company  and  selling  them  their  power  re¬ 
quirements.  As  this  would  usually  result  in  the  plant 
being  tied  in  to  the  power  company’s  system  as  a  whole, 
such  an  arrangement  should  be  mutually  beneficial  to 
the  central  station  and  the  lumber  company. 

Diesel  and  Semi- Diesel  Engines 

Conditions  will  sometimes  warrant  an  installation 
for  standby  service,  even  where  central  station  power 
is  used.  It  has  been  called  to  the  sub-committee’s  at¬ 
tention  that  under  these  circumstances  Diesel  engine 
manufacturers  have,  in  many  cases,  been  pushing  the 
Diesel  engine  for  such  standby  service.  Inasmuch  as 
a  relatively  large  part  of  the  power  cost  for  Diesel  en¬ 
gines  consists  of  fixed  charges  it  is  obvious 'that,  where 
such  a  standby  installation  is  made,  the  central  station 
.service  will  tend  to  become  the  standby.  It  would  seem 
obvious  that,  where  such  an  installation  is  contemplat¬ 
ed,  it  should  only  be  necessary  to  call  attention  to  the 
fact  that  the  Diesel  engine  would  offer  the  most  ex¬ 
pensive  possible  form  of  standby  service.  For  such  an 
installation  the  prime  mover  that  should  be  installed 
for  standby  service  would  of  course  be  the  one  which 
could  be  put  in  for  the  lowest  first  cost,  which  would  in 
no  case  be  a  Diesel  engine. 

The  Diesel  engine  plant  will  show  to  the  best  ad¬ 
vantage  where  the  load  factor  is  high.  Many  plants  for 
the  manufacture  of  ice  will  operate  at  a  very  high  load 
factor  and  such  installations  would  show  the  Diesel  to 
the  best  advantage. 

Plants  of  this  character  generally  represent  a  suf¬ 
ficiently  large  investment  to  warrant  a  careful  engineer¬ 
ing  investigation  on  the  part  of  the  ice  manufacturer, 
and  the  fact  that  in  California  practically  all  ice  plants 
are  using  central  station  power » speaks  for  itself. 

Some  power  companies  report  considerable  compe¬ 
tition  from  semi-Diesel  engines  in  small  sizes  for  irri¬ 
gation  service.  In  some  cases  full-Diesel  engines  in 
.sizes  around  100  hp.  have  also  been  offered  for  this  ser¬ 
vice. 

For  this  reason  it  was  thought  that  it  might  be  help¬ 
ful  for  the  sub-committee  to  compile  a  report  showing 
comparative  costs  for  such  installations  and  this  is  giv¬ 
en  in  the  appendix. 

Figures  were  made  up  for  a  specific  location,  name¬ 
ly,  Salinas,  California.  The  cost  figures  used  are  the 
best  actual  figures  obtainable  for  the  particular  loca¬ 
tion,  both  for  machinery  and  fuel. 

The  number  of  hours  operation  per  year  is  typical 
for  irrigation  service,  as  indicated  by  power  companies’ 
records  for  this  class  of  service. 

Inasmuch  as  some  items  of  cost  will  vary  consider¬ 
ably  with  the  location,  and  the  cori’ect  values  for  other 
items  will  be  subject  to  considerable  difference  of  opin¬ 
ion,  the  exact  values  used  for  each  item  are  given.  This 
means  that  other  figures  for  other  locations  can  easily 
be  substituted  for  those  used  and  a  proper  result  for 
any  location  obtained. 

The  sub-committee  does  not  mean  that  Diesel  and 
semi- Diesel  engines  can  be  operated  for  the  co.sts  given. 
It  does  aim  to  show,  however,  what  the  comparative 
costs  would  be,  on  a  basis  that  is  liberal  to  the  oil  en¬ 
gine,  and  also  to  present  a  tabulation  that  will  make  it 
easy  for  a  similar  comparison  to  be  made  under  any 
other  assumed  set  of  conditions. 

Plants  of  25  hp.,  50  hp.,  and  100  hp.,  are  considered 
and  costs  computed  for  central  station  power  and  semi- 


Diesel  engines.  Costs  are  also  given  for  a  full-EHesel 
engine  for  the  100  hp.  size. 

The  total  hours  of  operation  per  year  are  taken  as 
the  equivalent  of  720  hours  at  full  load. 

Under  these  circumstances,  the  yearly  cost  of  the 
100  hp.  plant  is  found  to  be  $2,369  for  the  fuU-Diesel 
plant;  $2,104  for  the  semi-Diesel  plant,  and  $1,534  for 
central  station  power.  For  the  50  hp.  plant,  the  yearly 
cost  is  $1,222  for  the  semi-Diesel  engine,  and  $840  for 
central  station  power,  and  for  the  25  hp.  plant,  the 
yearly  cost  is  $681  for  the  semi-Diesel  engine,  and  $475 
for  central  station  power. 

For  the  two  smaller  plants  it  is  interesting  to  note 
that  central  station  power  would  still  be  considerably 
cheaper  if  the  fuel  cost  nothing. 

Appendix 

For  the  purpose  of  this  paper  three  moderate  sized 
plants  were  assumed,  namely,  100  hp.,  50  hp.,  and  25  hp., 
and  the  pumping  load  in  each  case  was  assumed  to  be 
such  that  the  brake  horse  power  output  of  the  prime 
movers  would  be  equal  to  their  rated  capacity;  that  is, 
they  would  operate  at  full  load  while  running.  The  to¬ 
tal  time  of  operation  per  year  was  taken  as  720  hours 
during  an  irrigation  season  of  approximately  five 
months  and  it  was  presumed  that  the  plants  on  the 
average  would  be  run  eight  hours  per  day  for  ninety 
days  during  the  season. 

In  order  to  estimate  the  cost  of  the  various  type 
plants  erected  and  to  figure  the  cost  of  fuel  and  elec¬ 
tricity,  some  locality  had  to  be  assumed  and  the  ^inas 
Valley  was  chosen  as  the  point.  'The  investment  in 
plant  indicates  the  cost  of  the  prime  movers,  delivered 
and  erected,  ready  to  operate,  and  the  cost  of  housing, 
but  does  not  include  the  cost  of  the  well  or  pump  ma¬ 
chinery  or  necessary  belt,  as  these  were  presumed  to 
be  the  same  whether  driven  by  motor  or  engine  and 
would  therefore  not  alter  the  relative  costs  of  central 
station  and  oil  engfine  drive.  In  order  to  get  a  fair 
comparison  of  costs  all  cases  were  based  on  belt  drive, 
though  if  motor  equipment  was  decided  upon,  direct 
connected  motors  would  probably  be  installed. 

PLANT  INVESTMENT,  INCLUDING  HOUSING 
(EzcloaiTe  of  Pomp  End) 

Sizo  Plant  Full-Diesel  Semi-Dieeel  Motor 

100  hp.  $9,700.00  $6,700.00  $1,207.00 

50  hp.  .  $3,900.00  $  810.00 

26  hp.  .  $2,090.00  $  564.00 

Fixed  Chartes 

FVill-Diesel  Semi-Diesel  Motor 
Interest  on  investment  6  Per  Cent  6  •  Per  Cent  6  Per  Cent 

Depreciation  7  Per  Cent  8  Per  Cent  4  Per  Cent 

Maintenance  3  Per  Cent  4  Per  Cent  1%  Per  Cent 

Taxes  and  insurance  1%  Per  Cent  1%  Per  Cent  1%  Per  Cent 

TOTAL  17^  Per  Cent  19%  Per  Cent  13  Per  Cent 

Operation 

The  fuel  required  for  the  engine  is  Diesel  oil  weigh¬ 
ing  6.6  lb.  per  gal.  and  the  consumption  per  b.  hp.  hour 
will  be  taken  as  5/10  lb.  for  the  100  hp.  full-Diesel, 
6/10  lb.  for  the  100  hp.  semi-Diesel,  7/10  lb.  for  the  50 
hp.  semi-Diesel  and  8/10  lb.  for  the  25  hp.  semi-Diesel 
engine.  These  are  believed  to  be  very  fair  allowances 
for  plants  in  operation  for  a  year  or  more,  though 
slightly  better  fuel  economy  may  be  attained  on  new  en¬ 
gines.  In  figuring  the  kw.-hr.  consumption  of  the  mo¬ 
tors,  the  following  efficiencies  were  taken  for  full  load 


operation:  100  hp.  =  91  per  cent;  50  hp.  =  90  per  cent; 
and  25  hp.  =  89.5  per  cent. 

Fuel  and  Electricity 

Size  F\ill-Die8el  Semi-Diesel  Motor 

100  hp.  6,454.5  gal.  6,545.4  gal.  59,024  kw.-hr. 

50  hp.  . .  3,818.1  gal.  29,840  kw.-hr. 

26  hp.  .  2,181.8  gal.  16,003  kw.-hr. 


Electricity — ^The  cost  of  electric  power  will  be  figured  in  accordance 
with  the  filed  schedules  of  the  Coast  Valleys  Gas  A 
Electric  Comiiany,  which  apply  In  the  territory  chosen, 
as  follows: 


Size  of  Installation 

2-  4  hp . 

.I-  14  hp . . . 

16-49  hp . . 

50-  99  hp . 

100-249  hp . 

250  hp.  or  over . 


Rate  per  kw.-hr.  for  energy  used  in  excess  of 
200  kw.-hr.  per  hp.  i)er  year 


Initial  Charge  200 
icw.-hr.  or  less  i)er 
hp.  i)er  year. 
$9.90 
<9.00 
$8.40 
$8.10 
*7.60 
*7.50 


Next  800  kw.-hr. 
per  hp.  per  year. 
2.6c 
2.0c 
1.8c 
1.6c 
1.6c 
1.4c 


Next  2000  kw.-hr. 
l>er  hp.  per  year. 
1.4c 
1.2c 
1.1c 
1.0c 
.9c 
.8c 


All  over  .3000  kw.-hr. 
per  hp.  per  year. 

1.0c 

.»c 

.9c 

.8c 

.8c 

.7c 
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In  no  case  will  the  total  minimum  char^  be  leaa  than  $19.80. 

Fuel  oil. — Diesel  oil  in  tank  cars  (about  6500  gal.)  would  cost 
f.  o.  b.  Salinas  $.0509  per  sal. ;  in  carload  of  drums  (35  drums  of 
110  eral.  =  3,850  gal.)  $.0766  per  gal.,  and  in  drums  less  than  car¬ 
load  lots  $.0960  i)er  gal.  As  the  size  of  the  plants  under  considera¬ 
tion  would  hardly  warrant  the  investment  in  storage  facilities  and 
the  interest  on  the  cost  of  a  year’s  supply  or  more  of  fuel  oil,  and 
as  a  carload  of  drums  would  present  similar  difficulties,  the  price 
of  l.c.l.  shipment  would  be  adopted  as  the  one  best  applying  to 
the  conditions  under  consideration.  In  addition  to  the  ladce  on  sid¬ 
ing,  some  carrying  charge  would  have  to  be  added  and  the  total 
cost  per  gal.  delivered  to  the  plant  would  probably  be  in  the  neigh¬ 
borhood  of  11  cents.  In  the  interest  of  simplicity,  however,  the 
cost  will  be  figured  as  10  cents  per  gal.  delivered,  as  corrections 
can  be  made  very  easily  from  this  figure. 

Lubricating  oil. — For  both  the  full  and  semi-Diesel  the  cost  will 
be  taken  as  16  per  cent  of  the  cost  of  the  fuel  oil.  In  the  case  of 
the  motors,  the  cost  is  assumed  to  be  $1.00  per  year,  which  is  in  ex¬ 
cess  of  what  it  actually  would  be. 

Attendance. — For  the  100  hp.  engines,  about  180  hours  per  year 
of  a  farm  hand's  time  would  be  taken  and  for  the  50  and  25  hp. 
engines  about  90  hours  per  year.  For  the  motors  (all  sizes)  45 
hours  per  year  has  been  assumed  and  is  considered  liberal.  The 
base  rate  of  pay  for  a  farm  hand  is  taken  as  25c  per  hour. 


.ECTRICITY 

[Vol.  52  — No, 

Annual  ' 

Operating  0>st- 

—100  hp.  Plant 

Central 

Flill-Diesel 

Semi-Diesel 

Station  Power 

Fixed  charges 

$1,697.60 

$1,306.50 

$  156.91 

Fuel  or  electricity 

545.46 

664.64 

1,366..16 

Lubricating  oil 

81.82 

98.18 

1.00 

Labor 

$46.00 

45.00 

11.25 

Total 

.  $2,369.77 

$2,104.22 

$1,634.52 

Annual 

Operating  Cast — 50  hp.  Plant 

Central 

Semi-Diesel 

Station  Power 

Fixed  charges 

$760.60 

$105.30 

Fuel  or  electricity 

381.81 

722.44 

Lubricating  oil 

67.27 

1.00 

Labor 

22.50 

11.25 

Total 

$1,222.08 

$839.99 

Annual  Operating  Cost— 25  hp.  Plant 

Central 

Semi-Diesel 

Station  Power 

Fixed  charges 

$407.56 

$  78.32 

Fliel  or  electricity 

218.18 

390.06 

Lubricating  oil 

32.73 

1.00 

Labor 

22.50 

11.26 

ToUl 

$680.96 

$475.63 

A  Study  of  Prime  Movers 

By  J.  G.  ROLLOW* 


The  earliest  record  of  petroleum  oil  being  used  as 
fuel  for  the  generation  of  electricity,  on  the  Pa¬ 
cific  Coast,  is  found  in  the  newspaper  files  of  the 
early  eighties.  In  the  Los  Angeles  Express  of  Aug.  1, 
1883,  we  find  the  following: 

“At  the  Electric  Light  Works  a  furnace  is  set  up 
for  burning  crude  petroleum.  *  ♦  *  A  reservoir  is 

at  some  distance  away,  and  a  pipe  in  the  form  of  a 
siphon  extends  into  the  firebox  and  is  punctured  with 
small  holes.  Heat  is  applied  to  it  underneath,  at 
the  bend  in  the  pipe,  which  changes  the  oil  into  gas, 
after  which  a  burning  rag  saturated  with  oil  is  thrown 
into  the  firebox  and  the  door  closed.  It  immediately 
ignites  and  burns  with  the  noise  and  fury  of  a  furnace 
with  blast  on.” 

The  Steam  Atomizing  Burner. 

It  was  soon  realized  that  in  order  to  bum  fuel  oil 
successfully  in  large  quantities  it  was  necessary  to 
break  it  up  into  small  particles,  and  steam  atomizers 
were  shortly  afterwards  developed.  In  the  early  days 
considerable  attention  was  given  to  the  design  of  the 
atomizer  and  very  little  to  the  furnace.  Inventors  came 
forward  with  almost  every  conceivable  arrangement, 
until  the  patent  office  had  about  fourteen  hundred  dif¬ 
ferent  varieties  of  steam  atomizing  oil  burners  on 
record.  The  steam  atomizing  burner  is  an  excellent 
burner  and  the  highest  boiler  efficiencies  on  record 
were  obtained  with  it.  However,  it  requires  a  large 
furnace  volume  for  its  performance  and  its  efficiency 
drops  off  very  rapidly  with  increased  ratings.  (See 
Fig.  1.) 

In  1901  E.  H.  Peabody,  at  the  Valencia  Street  pow¬ 
er  house,  in  San  Francisco,  departed  from  the  usual 
practice  of  introducing  the  burner  through  the  boiler 
front  by  placing  the  burner  at  the  bridge  wall  and  fir¬ 
ing  toward  the  front.  This  method  allowed  the  ex¬ 
panding  products  of  combustion  to  move  in  the  direc¬ 
tion  in  which  the  cross  sectional  area  of  the  furnace 
was  increasing,  thus  recognizing  the  importance  of  fur¬ 
nace  design.  But  the  rear  shot  steam  burner  arrange¬ 
ment  in  the  standard  furnace  did  not  give  high  efficien¬ 
cies  at  high  ratings. 

The  Mechanical  Burner. 

Soon  after  the  close  of  the  European  war  coal  prices 
were  the  highest  ever  known  and  fuel  oil  went  down  in 
price,  due  to  the  laying  up  of  many  vessels.  Up  to  that 
time  no  oil  burner  had  been  developed  for  stationar>’ 
service,  which  would  give  the  high  ratings  of  forced 

'Prime  Movers  Bureau:  J.  G.  Rollow,  chairman;  C.  F.  Braun, 
E.  E.  Valk,  R.  F.  Mon;r^  H.  S.  Markey,  P.  M.  Robinaon.  R.  F. 
Leefeld,  C.  E.  Steinbeck.  R.  C.  Powell,  C.  H.  Delaney,  M.  E.  Mul- 
key,  C.  W.  Wiggrin,  M.  C.  Wheyland,  A.  D.  Murphy,  R.  A.  Wal¬ 
lingford,  A.  Y.  Meydeil,  C.  P.  Rhine,  E.  A.  Quinn,  G.  Z.  Ogden, 
Leo  Kraps,  C.  R.  Stewart,  W.  E.  Thompson,  V.  E.  Johnson,  George 
M.  W'ills,  F.  V.  Wright,  C.  L.  Davis,  A.  W.  Copley,  R.  A.  Hopkins. 


draft  stokers  at  equal  efficiencies.  Consequently  theie 
was  a  demand  for  a  high  capacity,  high  efficiency,  oil 
burner.  The  mechanical  atomizer  was  introduced  into 
stationary  work  and  developed  further  to  meet  this  de- 


Fig.  1.-  Showing  efficiency  of  steam  and  mechanical  atomizing  oil 
burners  at  various  ratings. 


mand.  The  Pacific  Coast  has  been  slow  to  adopt  the 
mechanical  atomizer  for  central  stations.  The  first  of 
this  type  were  put  into  operation  by  a  member  company 
in  1922. 

The  principal  difficulty  encountered  in  its  operation 
is  the  maintenance  of  the  furnace  brickwork — especial¬ 
ly  the  floor.  Fig.  2  shows  an  inexpensive  and  effective 
method  of  protecting  the  floor.  The  best  method  of 
protecting  the  walls  has  not  been  determined.  Some 
eastern  companies  are  using  water  screens,  such  as 
shown  in  Fig.  289  of  the  1923  National  Prime  Movers 
Committee  report.  Others  are  trying  the  air  cooled 
wall.  It  is  the  opinion  of  the  best  engineers  that  if  the 
air  method  protects,  that  it  is  preferable  for  proper 
combustion.  The  radiant  superheater  is  being  u.sed  in 
some  pulverized  coal  plants  for  furnace  side  wall  pro¬ 
tection.  In  designing  a  furnace  it  is  desirable  to  keep 
the  burners  as  far  from  the  walls  as  practicable.  Figs. 
3  and  4  show  effects  of  mechanical  atomizers  on  nearby 
brickwork.  Engineers  have  sugge.sted  that  direct  flame 
impingement  is  responsible  for  most  of  the  brickwork 
trouble.  It  is  believed  that  if  burners  and  furnace  can 
be  so  arranged  that  the  combustion  is  entirely  complete 
before  any  brickwork  or  heating  surface  is  touched,  that 
brickwork  troubles  will  be  reduced  to  a  minimum,  and 
the  highest  efficiency  obtained.  It  would  be  well  for  the 
committee  to  make  some  studies  along  this  line. 
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Fig.  2.-  -ShowinK  effective  method  of  protecting  furnace  floors  by  ventilation. 


greater  element  of  time.  The  shape  and  size  of  the 
furnace  will  then  depend  upon  the  amount  of  fuel  to  be 
burned  in  a  given  time  and  the  characteristics  of  the 
burners  used. 

Automatic  Regulation  and  Instruments 

Several  automatic  controls  have  been  tried  by  mem¬ 
ber  companies  but  the  success  of  these  has  not  been 
phenomenal.  Two  members,  however,  report  good  re¬ 
sults  wth  the  Moore  system.  There  is  a  tendency  in 
boiler  rooms  today  to  use  more  measuring  instruments 
— both  indicating  and  recording.  The  modem  boiler 
room  has  instruments  for  determining  at  least  the 
quantities  and  temperatures  of  fuel  and  water,  carbon 
dioxide,  and  flue  gas  temperatures,  besides  the  usual 
pressure  gauges. 

The  gas  burner  in  common  use  is  some  modification 
of  the  Bunsen.  All  of  the  companies  using  gas  seem  to 


Furnace  Volume. 

All  engineers  agree  that  the  general  tendency  in 
furnace  design,  on  the  Pacific  Coast,  has  been  toward 
insufficient  volume  for  high  efficiencies  at  ratings  be¬ 
yond  125  per  cent.  Just  w’hat  the  economical  furnace 
volume  is,  has  not  been  determined.  Table  I  g^ives  the 
furnace  volumes  per  rated  boiler  horse-power  of  several 
representative  plants.  One  company  is  designing  a 
plant  which  will  have  4.2  cu.  ft.  of  furnace  per  rated 
hp.  This  installation  will  be  of  interest  because  of  the 
liberal  combustion  space,  this  being  about  the  same  as 
used  with  forced  drait  stokers,  ihe  best  design  of  fur¬ 
nace  will  be  that  one  which  more  nearly  allows  the 
complete  combustion  of  the  fuel  before  the  flame  comes 
in  contact  with  either  the  brickwork  or  the  heating  sur¬ 
face.  If,  by  the  use  of  forced  draft  or  other  means,  the 
combustion  can  be  speeded  up,  then  the  furnace  nee<l 
not  be  .so  deep  or  high,  as  when  the  process  requires  a 


Fiir.  3.-  ShowinK  effect  of  erosion  from  mechanical  atomizing  oil  FIk.  4. 
burners  on  side  wall. 


Showing  effect  of  erosion  from  mechanical  atomizing  oil 
burners  on  bridge  wall. 
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have  tried  out  some  of  the  designs  on  the  market,  and 
finding  them  not  entirely  suitable  to  their  case,  have 
developed  their  own.  These  home-made  designs  seem 
to  give  excellent  results  at  home,  and  some  very  high 
efficiencies  have  been  obtained  with  them.  Table  II 
gives  results  of  several  tests  made  by  the  San  Joaquin 
Light  &  Power  Corporation  on  their  burner  arrange¬ 
ment. 

There  are  no  particular  difficulties  in  burning  gras. 
The  brickw'ork  seems  to  last  indefinitely.  One  company 
using  water  high  in  sodium  salts  had  some  trouble  with 
priming,  when  the  burners  covered  the  entire  floor  area. 
This  was  overcome  by  covering  only  the  front  half  of 
the  furnace  floor  with  burners.  Small  variations  in  the 
gas  pressure  bother  in  the  regulation  of  the  air  supply 
with  low  pressure  Bunsen  burners.  This  can  be  taken 
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During  the  past  year  a  combination  of  a  Babcock  & 
Wilcox  mechanical  atomizer  and  high  pressure  gas 
burner  has  been  developed  (See  Figs.  5  and  6),  w'hich 
is  giving  satisfactory  results,  both  as  to  capacity  and 
efficiency.  The  test  here  shown  is  taken  from  a  large 
number  made  on  this  burner,  burning  gas,  and  is  be¬ 
lieved  to  represent  fairly  well  w-hat  it  does  in  every  day 
peiTormance. 


TABLE  I. 


Cu.  Ft. 

Usual 

Name 

of  Furnace 

Rating 

of 

Volume 

Per 

Name  of  Company 

Boiler 

per  HP. 

Cent 

Southern  Cal.  Edison  Co . 

Stirling 

1.9 

145 

Southern  Cal.  Edison  Co . 

Stirling 

1 .9 

145 

Southern  Cal.  Edison  Co . 

Stirling 

1 .84 

160 

Southern  Cal.  Edison  Co . 

B.  &  W. 

1.3 

1.50 

Southern  Cal.  Edison  Co . 

B.  &  W. 

1.3 

150 

Pacific  Gas  and  Electric . 

B.  &  W. 

2.26 

Pacific  Gas  and  Electric . 

San  Diego  Consolidated  Gas  & 

Stirling 

2.77 

Electric  Company . 

L.  A.  Gas  and  Electric  Corpora- 

B.  &  W. 

I  .92 

200 

tion . 

L.  A.  Gas  and  Electric  Corpora- 

Stirling 

3.01 

155 

tion . ! 

B.  &  W.  under 

4.2 

construction 

care  of  by  installing  a  good  regulator  (of  which  the 
Chapman-Fulton  is  one),  at  each  boiler,  with  ample  size 
pipe  between  the  reg^ulator  and  the  burners.  If  there 
is  a  real  difficulty  in  burning  gas  it  is  the  fact  that  un¬ 
der  certain  conditions  the  supply  is  liable  to  fail,  mak¬ 
ing  it  necessary  to  keep  a  furnace  equipped  for  both 
gas  and  oil  burning.  The  problem  is  to  keep  one  kind 
of  burner  from  being  destroyed  while  the  other  is 
operating.  Here  again  the  members  have  shown  indi¬ 
viduality  and  have  worked  out  their  own  problems  to  a 
large  extent. 

Combination  Furnaces 

Where  front  shot  oil  burners  are  used  a  good  com¬ 
bination  is  that  shown  in  Fig.  416  of  the  report  of  the 
National  Prime  Movers  Committee  for  1923.  The 
Southern  California  Edison  Company  uses  the  Bunsen 


ga.s  bunier  in  the  front  half  of  the  furnace  floor  in  con¬ 
junction  with  the  Hammel  rear  shot  oil  burner  arrange¬ 
ment.  This  combination  gives  good  results  where  oil 
is  burned  infrequently  and  for  short  periods  of  time.  If 
oil  is  burned  for  any  considerable  period  (60  days),  the 
gas  burner  tubes  will  have  to  be  renew’ed.  This  is  not 
expensive  but  means  the  loss  of  the  boiler. 


Fig.  6. — Showing  holes  in  gas  burner., 

Test  of  Boiler  Equipped  with  Combination  Burner  Shown 
in  Figs.  5  and  6 


Date . . . Jan.  31.  1924. 

Duration . S  hours 

Boiler  type._ . Stirling-Integral  economizer. 

Number  of  bumara. . 8 

Fuel . . . Southern  California  natural  gas. 


Dimensions  and  Properties 

Furnace  volume  (cu.  ft.) . . . 

Water  heating  surface . . 

Superheater  surface . . . . . 

Economizer  surface . . . . . 

Ratio  of  furnace  volume  to  heating  surface . 1 

Average  Temperatures,  Pressures,  etc. 


Superheated  steam  pressure  (gauge) . 260  lb. 

Temperature  of  feedwater . . . . . . . 196  deg.  F, 

Temiieraturc  of  exit  flue  gases . . . 430  deg.  F. 

Temi>erature  of  superheated  steam  . 622  deg.  F. 

Degrees  of  superheat . _...116  deg.  F. 

Boiler  room  temperature. . . .  70  deg.  F. 

Gas  pressure  at  burners .  6  lb. 

Gas  temperature . — .  70  deg.  F. 


Flue  Gas  Analysis 

Carbon  dioxide,  per  cent  by  volume. 

Oxygen,  per  cent  by  volume . 

Carbon  monoxide,  per  cent  by  volume 
Nitrogen,  per  cent  by  volume . 

Gas  Analysis 


Carbon  dioxide  . .9% 

Methane  . 73.9% 

Ethane  ^....-. .  23.6% 

Other  hydrocarbons  . 8% 

Oxygen  . 1% 

Nitrogen  . 7% 

Specific  gravity  . . 7% 

Heat  value  (per  cu.  ft.)  . 1,210  B.t.u. 


.11.2 
.  2.3 
.  0.0 
.86.6 


2684 
8900 
1369 
2403 
:  3.32 


5.- -Showing  combination  B.  &  W.  Santiago  type  mechanical 
oil  burner  and  Lo-s  Angeles  Gas  &  Electric  Corporation 
high  pressure  gas  burner. 


T.XBLE  lI.Tests  made  by  the  San  Joaquin  Light  &  Power  Corporation  at  Midway  steam  plant. 


San  Joaquin 


Kind  of  burner .  Stirling 

.>izc  of  boiler  .  823  hp. 

X'oliime  of  furnace .  2,000 

.•\rea  of  heating  surface .  8,2.10 

Ration  furnace  volume  to  heating  surface .  1 :4 . 1 

Per  cent  of  Ixiiler  rating .  86.. S 

Per  cent  efficiency  of  Ixuler  and  furnace .  79.7 


San  Joaquin 

San  Joaquin 

San  Joaquin 

San  Joaquin 

San  Joaquin 

Stirling 

Stirling 

Stirling 

Stirling 

Stirling 

823  hp. 

823  hp. 

•  823  hp. 

823  hp. 

823  hp. 

2,000 

2,000 

2,000 

2,000 

2,000 

8,230 

8,2.30 

8,230 

8,2.30 

8,2.30 

1:4.1 

1  -.4 . 1 

1:4.1 

1:4  1 

1:4  1  ■ 

106.1 

107.0 

110.6 

1,39  0 

160  n 

80,1 

79.2 

82.9 

81.1 

77.7 

June  1,  1924]  JOURNAL  OF 


Total  Quantitiea 

Total  (rap  up«d . . . . . S12,142  cu.  ft. 

Total  weiitht  of  water  fed  to  boiler . 291,075  lb. 

Total  heat  of  one  pound  of  steam . .  1,109.9  B.t.u. 

Factor  of  evaporation . . . . .  1.1289 

Total  equivalent  evaporation  F.  &  A.  212  deg.  F . 328,596  lb. 

Hourly  Quantitiea  and  Ratea 

Gas  ronsumer  per  hour . . . 62,428  cu.  ft. 

Gas  consumed  per  cu.  ft.  furnace  volume  per  hour . .  23.3  cu.  ft. 

Water  evaporated  per  hour . 58,215  lb. 

Kqui valent  evaporation  F.  &  A.  212  deg.  F.. .  66.719  lb. 

Gas  burned  per  burner  per  hour.„_ .  7,804  cu.  ft. 

Capactty 

Boilerr  hp.  (Builders  rating) . . . . .  890 

Boiler  hp.,  including  economizer  surface  ^  10  sq.  ft.  per  hp....l,130 

Boiler  hp.  developed  per  hour. . . . . . . 1,760 

Per  cent  boiler  rating  developed . . .  197 

Per  rent  rating  developed  based  on  total  aiirteea. . .  165 

Efficiency 

Efficiency  based  on  gas  as  flred . . . . 86.5% 

Heat  Balance 

Heat  abaorbed  by  boiler— . . 86.60% 

Loan  due  to  burning  hydrogen— . . .  2.17% 

Loea  in  dry  chimney  gaaea........ .  6.37% 

Loss  due  to  nrtoiature  in  atmosphere . 07% 

Radiation  and  unaccounted  for .  5.89% 


,Sea  Water  va.  Cooling  Tower  Condenser 
Cooling  Systems 

When  considering  the  proper  location  for  a  new 
steam  plant  somewhere  to  the  south  or  southeast  of 
and  within  25  or  30  miles  of  the  city  of  Los  Angeles, 
the  question  of  whether  a  coast  location,  with  salt  water 
for  condenser  cooling,  or  an  inland  location,  near  a  load 
center,  with  a  fresh  water  cooling  system  would  be  the 
better,  was  made  the  subject  of  considerable  study.  In 
the  following  paragraphs  an  attempt  Mill  be  made  to 
describe  briefly  the  method  of  attacking  the  problem 
Mith  particular  reference  to  condenser  cooling  systems, 
their  efficiency,  reliability  and  operation  costs.  • ' 

Factors  to  Be  Considered. 

The  plant  sites  considered  were,  first,  a  coast  loca¬ 
tion  much  similar  to  the  present  Long  Beach  steam 
plant  location,  and  some  five  miles  from  a  load  center, 
at  which  the  generated  energy  could  profitably  enter  the 
distribution  system;  and,  second,  an  inland  location 
close  to  the  load  center.  The  factors  of  land  values, 
fuel,  transportation  facilities,  fresh  water  supply,  liv¬ 
ing  conditions,  etc.,  were  considered  equal  in  the  two 
cases,  leaving  the  problem  one  of  balancing  the  extra 
cost  of  fresh  water  cooling  systems  operation  against 
the  cost  of  transmitting  the  power  for  five  miles  from 
the  coast  location  to  the  load  center. 

Selection  of  Practical  Size  of  Cooling  Tower 

A  study  of  weather  records  over  a  period  of  years 
and  .some  inve.stigation  of  cooling  tower  performance, 
and  manufacturer’s  guarantees,  gave  reason  to  believe 
that  a  certain  cooling  tower  installation  would  give 
practically  the  same  average  cooling  water  tempera¬ 
tures  as  would  be  obtained  with  ocean  water,  at  the 
expense,  however,  of  about  double  the  pumping  costs 
plus  other  toM’er  operation  costs. 

Such  a  large  increase  of  cooling  system  operating 
costs  would  not  be  justified  ordinarily.  A  compromise 
point  at  which  less  water  Mill  be  handled  and  prime 
mover  operation  will  be  at  higher  back  pressure  may  be 
found  which  Mill  be  the  most  economical  operating 
point.  At  this  point  the  loss  due  to  greater  steam  con- 
.^umption  of  the  prime  mover  will  be  equalized  by  the 
saving  in  cooling  sy.stem  operating  costs. 

It  must  not  be  expected,  however,  that  a  practical 
cooling  toM’er  system  can  ever  be  operated  at  as  Iom- 
cost  as  a  salt  water  system  except  under  very  unusual 
conditions.  The  tower  system  Mill  have  the  disadvan¬ 
tage  of  large  land  area,  an  expensive  structure,  and 
high  pumping  head. 

Advantages  of  Tower 

The  saving  out  of  M-hich  the  cooling  toM-^er  operat¬ 
ing  expenses  may  come  is  made  in  transmission  ex¬ 
penses.  Another  point  at  M'hich  a  saving  may  be  made 
is  in  condenser  and  pump  maintenance.  With  salt  Mater 
the  corrosion  and  pitting  pf  condenser  tubes,  pump  run¬ 
ner,  etc.,  is  frequently  severe,  not  only  because  of  the 
corrosive  action  of  salt  M’ater,  but  also  because  of  the 
fact  that  in  many  ca.ses  polluted  M’ater  must  be  used. 
Al.so  the  usual  location  of  pumps  and  condensers  above 
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normal  water  level  and  their  operation  with  syphon 
maintained  to  lower  the  pumping  head,  puts  a  negative 
pressure  on  both  pump  suction  and  condenser  tubes, 
causing  cavitation  in  the  pump  and  ready  separation  of 
dissolved  gases  (ordinarily  some  31  per  cent  oxygen),  in 
the  tubes,  which  accentuates  pump  and  tube  corrosion. 

In  cooling  tower  systems  the  condenser  and  pump 
are  usually  so  located  that  a  positive  pressure  is  main¬ 
tained  on  all  parts  of  the  condenser;  also,  fresh  water 
is  seldom  corrosive.  Scaling  of  tubes  may  occur  but 
may  be  prevented  by  proper  treatment  of  the  cooling 
M’ater.  Another  factor  to  be  considered  is  the  action  of 
salt  water  leakage  into  the  condensate  upon  the  boilers. 
Where  evaporate  feed  nvake-up  is  not  used  this  pollu¬ 
tion  of  condensate  may  not  cause  trouble  because  of 
alkali  salts  in  the  make-up  water. 

The  intake  conduit  system  for  salt  water  must  be 
cleaned  frequently  and  the  intake  and  outlet  so  built  as 
to  stand  wave  action.  Seaweed  and  drifting  sand  trou¬ 
bles  are  frequently  serious.  Fresh  water  tunnels  sel¬ 
dom  need  cleaning  but  alg^ae  growth  in  the  tower  and 
basin  may  become  troublesome,  although  it  is  usually 
easily  controlled. 

Type  of  Tower  Considered 

’The  type  of  cooling  tower  considered  was  the  at¬ 
mospheric  tjpe  which  is  used  where  the  wind  blows 
fairly  constantly.  With  proper  Mdnd  conditions  there  is 
good  reason  to  believe  that  this  type  Mali  give  very 
nearly  the  greatest  possible  cooling,  hence  the  lowest 
practical  temperatures.  Some  question  as  to  the  ability 
of  the  tower  to  perform  as  gimranteed  was  dispelled 
by  tests  of  numerous  towers  in  service.  The  inland 
location  was  situated  where  the  ocean  breeze  blows 
nearly  constantly,  but  not  always.  This  factor  of  un¬ 
reliability  must  be  taken  into  account,  particularly  for 
a  base  load  plant.  The  cooling  is  largely  by  evapora¬ 
tion  so  that  make-up  water  must  be  supplied  in  amount 
equal  to  one-half  to  two  or  three  times  the  weight  of 
steam  condensed,  depending  upon  the  loss  as  spray  and 
the  humidity  of  the  air.  The  cost  of  this  make-up  water 
and  its  treatment  must  be  considered. 

Sample  Calculation — Efficiency  and  Costs 

For  purposes  of  calculation  we  Mill  assume  certain 
conditions  which  are  more  or  less  fictitious.  Land  value 
$500  per  acre  for  cooling  tower;  basin  and  tower  foun¬ 
dation  cost  $25,000  per  acre;  pumping  head,  sea  water 
25  ft.;  cooling  tower  system  50  ft.;  steam  costs  30c  per 
1,000  lb.;  transmission  lines  for  .70,000  kw.  $18,000  per 
mile;  transmission  losses  0.2  per  cdnt  per  mile;  cooling 
tower  costs  for  cooling  90,000  g^al.  per  min.  91  deg.  to 
75  deg.,  $200,000;  land  required,  8  acres;  power  costs 
0.4c  per  kw.-hr. 

Cooling  system  maintenance  costs,  annual,  70,000  kw. 

Salt  water  system,  $80,000. 

Cooling  tower  system,  $20,000. 

Taxes,  2% ;  depreciation,  4%  ;  interest  on  investment,  7%. 

Load  factor,  92%. 

Absolute  back  pressure — - 

Salt  water  system,  1.2  in.  mercury. 

(Pooling  tower  system,  1.9  in.  mercury. 

Prime  nmver  steam  consumption — 

Salt  water  system,  9.82  Ib.Aw.-hr. 

Cooling  tower  system,  10.24  Ib./kw.-hr. 

Cooling  water  pumped — 

Salt  water  system.  140,000  (ml.  per  min. 

Cooling  tower  system,  90,000  gal.  per  min. 

From  the  above  assumed  values  we  calculate  as  follows: — 

Cooling  water  pumping  exi>ense: — 

Salt  water  system — 

140,000  gal.  per  min.,  26  ft.  head,  70%  efficiency. 

960  kw.,  $31,000  annual  cost. 

Cooling  tower  system — 

90,000  gal  lier  min.,  60  ft.  head.  70%  efficiency. 

1,211  kw.,  $39,100  annual  cost. 

Prime  mover  steam  consumption: — 

10.24 — 9.82=.42  per  kw.-hr.  more  for  cooling  tower  sys- 
tem=$7 1,200  annual  extra  cost. 

Cooling  tower  fixed  costs: — 


Cost  of  tower. . $200,000 

0)st  of  tower  land .  4,000 

Cost  of  tower  basin . 200.000 

Total  . $404,000 
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Interest  7<7c  on  $404,000=  $28,280 

Taxes  2%  on  $404,000=  8,080 

Depreciation  4<7c  on  $400,000=  16,000 


Total  annual  fixed  cost . . . $62,360 


Transmission  line: — 

5  miles  at  $18,000  per  mile,  $90,000. 

Interest,  depreciation  and  taxes=13%=$ll,700. 
Losses.  0.2%  for  6  mile8=l%=$22,600. 

Annual  operating  costs  $34,300  for  transmission. 
Make-up-water : — - 


allowance  made  in  design^  to  care  for  such  intenniptions 
in  cooling  as  are  likely  to  occur. 

In  the  salt  water  system  the  danger  of  unreliability 
lies  in  the  necessity  for  frequent  shutdowns  for  con¬ 
denser  repairs  to  prevent  excessive  salt  water  leakage 
into  the  condensate. 

Summary 

The  outstanding  advantages  of  the  two  systems 
are: — 


Salt  water  system : — 

Boiler  feed  make-up  only  (2%)=2S  gal.  per  min. 

■  Cost,  $0.03  per  M.  gal.  plus  treatment  at  $0.04  per  M. 
gal. =$0.07  per  M.  gal.,  $950  annual. 

Cooling  tower  system: — 

Total  make-up  (including  boiler  feed  make-up)  =100<^ 
boiler  feed,  1,400  gal.  per  min. 

Cost.  $0.01  per  M.  gal.  plus  treatment  $0.04  per  M. 
gal. =$0.06  per  M.  gal. =$33,900  annual. 

Comparison —  Annual  Operating  Costs 


Salt  Cooling 

Cooling  System  Water  Tbwer 

Tower-fixed  charges . . . $  — .  $  62.620 

Pumping  . . . . — .  31,000  39,100 

Cooling  system  and  condenser  maintenance .  80,000  20,000 

Elxtra  steam  consumed  in  Prime  Mover . . .  71,200 

Make-up  water  . . - .  960  33,900 

Transmission  . . .  34,300  . 


Totals  _ _ _ _ - . $146,250  $216,720 


Some  smaller  items  have  been  purposely  omitted  in 
order  to  shorten  this  report. 

The  comparison  of  operating  costs  indicates  that 
with  conditions  as  stated  the  load  center  would  have 
to  be  about  fifteen  miles  or  more  from  the  coast 
justify  the  inland  location.  If,  however,  condenser 
maintenance  of  the  salt  water  system  should  be  double 
the  amount  stated,  the  inland  location  would  be  justified 
at  about  five  miles  or  more  from  the  coast. 

Reliability 

The  most  uncertain  factor  about  the  cooling  tower 
system  is  the  wind  velocity.  The  record  of  weather  con¬ 
ditions  over  a  number  of  years  at  or  close  to  the  pro¬ 
posed  location  should  be  studied  carefully  and  proper 


Salt  water  system: — 

1.  (bolder  w’ater,  higher  vacuum. 

2.  Lower  pumping  heads. 

3.  Somewhat  more  reliable. 

4.  Lower  first  cost. 

Cooling  tower  system : — 

1.  Lower  condensate  maintenance  cost. 

2.  Locate  near  load  center. 

Some  Condenser  and  Cooling  Water  System  Data  and  Maintenance 
Long  Beach  steam  plant  of  Southern  California  Edison  Comi>any. 
Data  for  seven  years,  1916  to  1922  inclusive. 

Total  generation . 974,460,000  kw.-hr. 

Average  annual  generation . 139,207,000  kw.-hr. 

Rated  capacity  of  plant. .  47,000  kw. 

Units  operating  time . 44.79^  of  total 

Load  on  units  while  operating .  T6.t%  of  rated 

Total  output .  33.8%  of  maximum  pos.«ible 

(k>ndenser  Maintenance 
All  tubes  Admiralty  metal. 

Total  tubes  In  plant . . . . . . . 

Renewals,  total  (7  years) . . . . . 

Renewals,  annual . 

^^lbe  life,  actual  . . . 

Tube  life  based  on  maximum  possible  use: 

Annual  Ck>8t 

New  tubes.  (Less  scrap  value)  at  $4.10 . $  9.316.36 

New  tube  sheets  (Less  scrap  value) .  1,062.36 


Labor,  repair  gang . . .  7,817.12 


Totel  . $17,696.83 

Ckiet  per  kw.-hr.  generated . $  0.000127 

Cooling  System  Maintenance 

Repairs  to  circulating  pumps,  annual  . . $2,600 

Repairs  to  sand  pump . . . . .  400 

Repairs  to  screens,  jetty,  ete. . . . 1,800 

Cleaning  intake  tunnel . 1,200 

Total  . $6,000 

Cost  per  kw.-hr.  generated . $0.000043 


. . 18,260 

_ 16,906 

. .  2,272 

.  8.04  years 

.  2.72  years 


Overhead  Construction  and  Operation 

By  R.  R.  COWLES* 


The  work  of  the  Overhead  Systems  Committee  for 
this  year  has  been  divided  among  four  sub-commit¬ 
tees.  The  reports  of  these  sub-committees  are  in¬ 
cluded  in  the  following  report.  A  few  items  of  general 
interest  are  noted  below. 

220-kv.  Operation 

Since  the  report  of  last  year's  Overhead  Systems 
Committee,  the  220-kv.  lines  of  the  Pacific  Gas  and 
Electric  Company  have  been  placed  in  operation  be¬ 
tween  Pit  River  and  Vacaville.  These  lines  were  first 
raised  to  full  potential  in  Oct.,  1923,  and  in  the  latter 
part  of  November  were  placed  in  actual  operation  at 
this  voltage  and  have  been  operating  satisfactorily  up 
to  the  time  of  the  preparation  of  this  report.  The  Pit 
River  lines  consist  of  two  circuits,  of  whidi  60  miles  are 
single  circuit  flat  configuration  supported  by  snow  tow¬ 
ers  as  illustrated  in  Figs.  1  and  2.  Of  this  60  miles, 
28  miles  of  the  conductor  is  steel  core  aluminum  1  in. 
outside  diameter,  equivalent  in  conductivity  to  325,000 
cir.  mil  copper.  The  remaining  32  miles  is  500,000  cir. 
mil  rope  lay  stranded  copper,  as  is  also  the  remainder  of 
the  circuit  from  Cottonwood  to  Vaca.  One  hundred  and 
forty-tw’o  miles  of  this  line  in  the  valley  territory  is 
constructed  on  double  circuit  steel  towers  of  which  Fig. 
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3  is  an  illustration.  Fig,  4  illustrates  two  circuit  trans¬ 
position  structure. 

The  insulator  string  consists  of  13  units,  nine  of 
w'hich  are  standard  10-in.  suspension  type  discs.  The 
remaining  four  consist  of  two  10-in.  special  units  and 
two  14-in.  special  units  and  at  the  lower  end  of  the 
string  there  is  a  corona  shield  16  in.  in  diameter.  The 
anchor  strings  are  designed  for  an  ultimate  strain  of 
20,000  lb.  One  interesting  feature  of  this  structure  is 
the  fact  that  less  than  4  per  cent  of  the  insulator  units 
are  in  dead  end  position. 

A  more  detailed  report  of  the  Pit  River  transmis¬ 
sion  lines  and  their  operation  will  be  presented  at  the 
convention  in  June. 

Standardization  of  Pole  Line  Material 
Through  the  efforts  of  the  Overhead  Systems  Com¬ 
mittee  of  the  National  Electric  Light  Association  con¬ 
siderable  progress  has  been  made  in  the  standardiza¬ 
tion  of  pole  line  material,  particularly  line  hardware. 
The  manufacturers  have  cooperated  to  a  considerable 
extent  in  Jthis.work  and  it  is  to  be  noted  that  the  num¬ 
ber  of  types  and  sizes  has  been  very  materially  reduced. 
This  committee  ha.s  worked  with  the  national  commit¬ 
tee  towards  this  end  and  it  is  anticipated  that  consider¬ 
able  saving  can  be  effected  by  following  the  standards 
prepared  by  the  national  association. 

Regulations  Covering  Line  Construction 
General  Order  64  has  been  in  effect  since  July,  1922, 
and  sufficient  time  has  elapsed  to  make  it  possible  to 
determine  to  what  extent  these  rules  are  workable.  No 
foiTnal  changes  have  been  made  since  this  order  became 
effective,  although  certain  rules  have  been  informally 
modified  due  to  difficulty  in  complying,  and  certain  devi- 


Kst!!.  1,  2,  3  and  4.  Showing  types  of  steel  towers  used  by  the  Pacific  Gas  and  Electric  Contpany. 


The  subject  of  distribution  transformer  polarity,  af¬ 
ter  having  been  the  cause  of  a  great  deal  of  discussion 
in  the  past  years,  and  after  having  been  apparently  set¬ 
tled,  has  again  come  up  for  reconsideration.  It  was 
again  brought  up  this  year  in  the  National  Overhead 
Systems  Committee  and  referred  to  the  overhead  sys¬ 
tems  committees  of  the  various  geographical  sections. 
At  the  Fresno,  Calif.,  meeting  it  was  unanimously 
agreed  that  the  Pacific  Coast  Overhead  Committee  de¬ 
sired  to  retain  the  present  standard  of  additive  pol¬ 
arity  for  all  distribution  transformers  of  200-kva.  and 
below  in  the  lower  voltages.  Similar  action  was  taken 
in  the  Overhead  Systems  Committee  of  the  National 
Electric  Light  Association  at  the  Birmingham,  Ala., 
meeting.  It  is  earnestly  hoped  that  no  change  will  be 
made  in  the  standards  for  distribution  transformers 
since  the  large  amount  of  confusion,  which  would  neces¬ 
sarily  result  from  such  a  change,  would  more  than  off¬ 
set  any  possible  saving  or  convenience  which  the  pro¬ 
ponents  of  this  change  might  hope  to  effect. 


ations  have  been  permitted  in  special  cases  as  these 
have  come  up.  In  general  it  appears  that  the  rules  are 
entirely  workable  and  with  certain  minor  changes  will 
lead  to  a  better  type  of  construction,  greater  safety  to 
the  linemen  and  still  be  consistent  with  economy. 
Among  the  difficulties  that  have  been  encountered, 
those  which  .stand  out  most  prominently,  are  the  work¬ 
ing  space  requirements,  climbing  space,  and  attach¬ 
ment  of  guys  and  grounds  to  poles.  Methods  of  hang¬ 
ing  transformers  have  been  the  subject  of  considerable 
controversy  but  this  condition  is  gradually  being 
cleared  up.  Apparently  there  is  need  for  some  minor 
revision. 

The  National  Electric  Safety  Code  is  now  in  process 
of  revision,  those  sections  dealing  with  clearances, 
climbing  space  and  conductor  loadings  being  given  most 
attention.  The  California  orders  have  been  subjected 
to  very  close  scrutiny  by  the  national  association  and 
much  interest  has  been  shown  in  the  practical  workings 
of  these  orders. 
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Report  of  Sub-committee  on 
Substitutes  for  Wood  Poles 
By  L.  J.  CORBETT* 

At  the  October  meeting  of  the  Overhead  Systems 
Committee,  it  was  decided  that  the  sub-committee 
should  be  appointed  to  make  a  study  of  possible 
substitutes  for  wood  poles.  In  order  to  form  a  basis 
for  substitution,  it  was  decided  that  the  sub-committee 
phould  “make  a  comparison  of  wood,  steel  and  concrete 
poles,  using  factors  of  safety,  spans  and  loadings  which 
Nvould  give  comparable  results.”  The  matter  of  the 
treatment  of  wood  poles  above  the  ground  line  for  pro¬ 
tection  against  white  ants  was  to  be  a  subject  for 
Uudy  by  the  sub-committee,  but  this  has  been  given 
very  complete  treatment  in  the  National  Electric  Light 
Association  Report  of  the  Overhead  Systems  Commit¬ 
tee  of  1922  and  1923. 

f  ^  The  rising  cost  of  wood  poles  and  the  necessity  for 
Replacement  due  to  natural  rot  and  damage  from  in¬ 
sects  make  it  advisable  for  the  industry  to  determine 
without  further  delay,  the  status  of  the  wood  pole  itself 
and  of  possible  substitutes  therefor,  in  some  if  not  all 
Isituations.  A  total  of  about  140,000  cedar  poles  of 


Fig.  1. — Fluctuation  in  the  price  of  wood  poles  by  years. 


greater  than  thirty  ft.  in  length  were  used  in  California 
in  1923.  Over  900,000  cedar  poles  were  cut  in  the 
Northwest'  including  Canadii,  the  greater  portion  of 
which  were’  shipped  to  points  east  of  the  Mississippi 

River.  '  —  ■—t  •  . . . 

'  In  Oregon  and  Washington  the  timber  growth  is 
large  in  size  and  poles  are  a  by-product  of  logging 
operations  and  often  neglected,  or  at  best  let  out  to 
sub-contractors  ahead  of  the  logging.  This  source  is, 
therefore,  closely  ^tied  up  with  logging  operations.  In 
the  Inland  Empire,  'consisting  of  eastern  Washington 
and  northern  Idalio,  poles  are  a  mohe  important  pro¬ 
duct,  and  pole  supply  companies  have  their  business 
thoroughly  organized,  with  cruisers  out,  pole  timber 
bought  years  ahead,  storage  yards  at  shipping  points, 
and  some  have  treating  plants.  These  companies  are 
going  farther  and  farther  back  into  the  woods  for  their 
poles  year  by  year,  with  consequent  higher  costs  to 
get  them  to  the  shipping  points.  Virgin  territory  still 
exi.sts  in  the  Clearwater  country  in  Idaho,  in  Western 
Montana,  in  inland  British  Columbia  and  along  the  west 
coa.st  of  Canada.  Estimates  place  the  supply  as  suf¬ 
ficient  for  from  15  to  20  years  with  increasing  prices. 
If  prices  go  too  high,  substitution  of  southern  pine  (in 
eastern  markets),  full  treated  fir.  Port  Orford  cedar  and 
other  woods  will  be  a  regulating  factor.  Western  red 
ce<lar,  however,  is  favored  by  operating  companies  and 
will  probably  be  adhered  to  as  long  as  economically  pos- 
.•^ible. 

The  curves  (Fig.  1)  showing  the  average  pole  prices 
at  Sand  Point,  Idaho,  indicate  the  price  trend  without 
reference  to  freight  charges.  Prior  to  1915  the  ea.st- 
em  demand  was  not  so  heavy  as  it  is  now,  labor  was 
cheaper  and  more  efficient,  and  sources  of  supply  were 
clo.ser  to  the  railroads  than  at  present.  It  is  believed 


''Snb-<>>inmittr«  on  Substitutra  for  Wood  Poles:  L.  J.  Corbett, 
rhairman;  K.  B.  Ayres,  R.  E.  Cunningham,  H.  S.  Daniels,  E.  H. 
Steele.  C.  E.  YounR,  C.  E.  Mardell,  J.  S.  Moulton,  E.  Y.  Porter, 
\V.  I>pp>-er.  C.  B.  Carlson,  H.  G.  Sharp. 


the  price  level  will  not  increase  so  rapidly  in  the  next 
few  years  as  it  has  since  1915, 

Butt  treatment  of  poles  is  becoming  more  popular 
as  prices  advance,  about  90  per  cent  of  poles  now  used 
being  butt  treated  as  against  only  60  per  cent  in  1914. 
Two  of  the  power  companies  are  now  trying  out  orders 
of  fully  creosoted  fir  poles. 

Possible  Substitutes  for  Wood  Poles 
The  possible  substitutes  for  wood  poles  are  not 
many.  The  committee  has  gathered  data  upon  con¬ 
crete  poles,  tubular  steel  poles  and  structural  steel  poles 
as  complete  substitutes,  and  concrete  stubs  as  partial 
substitutes  to  which  wood  poles  may  be  attached  above 
the  ground  line.  The  structural  steel  pole  offered  the 
greatest  possibilities,  and  formed  the  subject  of  most  of 
the  committee’s  work. 


Present  Status 

Concrete  Poles.  These  have  met  with  some  measure 
of  success  in  street  lighting  and  for  trolley  poles,  all  in 


Steel  river  rrossinpr  mast  IBB  ft.  hifth.  The  insert  at  the  left  shows 
method  of  attaching  Kuy  wires  and  the  one  at  the  ri^ht, 
method  of  anchoring. 
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Typtm  of  poles  use<l  by  California  companies.  Top  (ieft  to  riKht).  Southern  Sierras  steel  pole,  erected :  steel  fooUnn  on  same 

type  of  pole;  Western  States  Gas  A  Electric  Company  pole.  Bottom  (left  to  riRht),  pole  on  Riverside  line  of  Southern  Sierra-s  Power 
Company;  latticed  pole  used  by  Southern  Paciflc  Comiwny,  Oakland;  |>ole  used  by  Turlock  IrriRation  District. 


cities  or  parks,  but  the  extreme  weight  and  consequent 
transportation  expense  of  sizes  necessary  for  the  load¬ 
ings  of  suburban  lines,  renders  them  impracticable  for 
the  greneral  use  contemplated  by  the  committee.  Con¬ 
crete  poles  are  also  used  in  substation  yards  by  oper¬ 
ating  companies,  but  these  are  generally  few  in  num¬ 
ber,  of  special  design  and  therefore  costly. 

In  1914  the  City  of  San  Francisco  contracted  for  94 
concrete  poles  for  the  Church  Street  railway  extension 
at  $52  each.  The  bids  ranged  from  $30  to  $95  each. 
Prices  at  the  present  time  will  be  about  double  the  1914 
prices.  The  Van  Ness  Avenue  poles  cost  about  $135 
each  in  place  with  ornamental  top  and  base. 

Concrete  poles  erected  in  substation  yards  of  the 
Pacific  Gas  and  Electric  Company  have  cost  $144  each 
for  18  poles,  at  Claremont,  in  1922,  to  $175  each  for 
three  poles,  at  Knights  Landing.  These  are  the  direct 
construction  costs. 

Tubular  Steel  Poles.  These  are  also  used  in  special 
locations  and  as  trolley  poles.  They  must  be  set  in 
concrete,  and  be  galvanized  or  painted. 

Bates  Expanded  Metal  Poles.  These  are  in  use  to 
some  extent  in  the  East  and  to  a  limited  extent  in  Cali¬ 
fornia.  Guys  must  be  installed  at  frequent  interv’als. 


Structural  Steel  Poles.  These  have  been  used  to  a 
considerable  extent  by  operating  companies  and  by  rail¬ 
road  companies  for  special  uses,  but  special  designs  are 
the  order  for  the  varied  requirements.  This  means  ex¬ 
pense  of  design,  delay  in  fabrication,  and  uncertainty  of 
the  product  or  repeated  tests.  Among  the  types  of  .steel 
pole  used  in  California  are  the  following: 

The  Southern  Sierras  Power  0>mpany  used  a  40-ft.  steel  pole. 
2  ft.  square,  weiRhinR  820  lb.  includinR  a  pipe  cross-arm  at  the  top 
for  flat  construction,  33  kv.  It  has  a  sp^al  tapered  footinit  de- 
siRned  for  settinR  in  earth  without  concrete.  These  poles  are  used 
on  300  ft.  spans.  They  are  deeiRned  for  a  test  load  on  the  top  of 
2.000  lb.  and  a  torsional  load  at  the  end  of  the  cross-arm  of  1,000 
lb. 

The  Turlock  IrriRation  District  uses  a  steel  pole  3  ft.  6  in. 
square  at  the  base.  1  ft.  9  in.  square  at  the  top  and  60  ft.  hiRh 
carryinR  two  1/0  stranded  copper  circuits  with  suspension  in-sula- 
tors  for  66,000  volts.  Spans  vary  from  600  ft.  to  700  ft.  The 
weiRht  is  2,300  lb.  includinR  cross-arms  and  footinR  material  for  a 
concrete  settinR.  A  similar  pole  is  beinR  made  for  the  Waiterii 
States  Gas  A  Electric  Company  but  with  an  earth  footinR.  The 
latter  pole  weiRhs  2,500  lb. 

The  Great  W'estem  Power  Company  has  had  successful  exi>er- 
ience  for  a  number  of  years  with  a  60  fo.  steel  pole  weiRhinR  1,976 
lb.  on  concrete  footinRS,  on  its  line  feedinR  Richmond.  The  com¬ 
pany  has  “repeated”  by  usinR  a  somewhat  similar  pole  52  ft.  hiRh 
weiRhinR  2.000  lb.,  also  set  in  concrete,  to  sut>ply  the  filtration  plant 
in  Sacramento.  The  pole  is  desiRned  for  two  circuits  of  1.  •>  cor^ 
per  and  to  withstand  two  broken  wires. 
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The  Pacific  Gas  and  Electric  Company  has  used  structural 
steel  ?uyed  masts  to  replace  wood  over  some  navigable  sloughs; 
r-osts  comparing  very  favorably  with  those  for  wood.  There  were 
erected  near  Marysville  quite  recently  eix  100-ft.  and  two  166-ft. 
high,  at  a  field  cost  averaging  approximately  $656  for  the  100-ft. 
and  $1,010  for  the  165-ft.  masts.  These  figures  may  be  compared 
with  recent  costs  of  wood  masts,  four  140-ft.  masts,  in  January 
1920,  averaging  $626  each,  and  one  186-ft.  wood  mast,  in  Septem¬ 
ber  1921,  costing  $1,964. 

Shipment  is  best  made  on  steel  poles  by  assembling 
the  opposite  faces,  the  other  meml^rs  and  cross-arms 
being  shipped  loose,  but  marked  for  ready  assembly  in 
the  field. 

Among  the  advantages  to  be  gained  by  having 
.standard  steel  poles  for  certain  loadings  are  the  follow¬ 
ing: 

Saving  in  cost  due  to  eventual  elimination  of  the  design  charge. 

Saving  in  cost  due  to  quantity  production. 

Ability  to  procure  from  stock  or  on  quick  orders. 

Constancy  in  characteristics  of  ail  poles  of  a  given  class. 

Life  and  maintenance  of  original  strength. 

Freedom  from  attack  of  termites  and  birds. 


As  the  first  step  in  the  sub-committee’s  work,  an 
outline  of  the  important  features  was  made  and  sub¬ 
mitted  for  discussion  at  the  Los  Angeles  meeting  in 
December,  1923.  Nothing  definite  came  of  this  discus¬ 
sion  owing  to  the  great  variety  of  opinions  as  to  just 
what  loading  a  steel  pole  should  be  designed  to  with¬ 
stand.  It  was  the  general  opinion  that  a  steel  pole, 
through  serving  as  a  substitute  for  a  wood  pole,  should 
be  designed  to  withstand  heavier  loading.  In  addition, 
it  was  felt,  that,  in  general,  the  field  of  use  for  the  steel 
pole  was  not  in  the  distribution  network  of  congested 
communities,  but  only  in  long  span  construction  such  as 
transmission  lines  and  rural  distribution  lines. 

The  size  of  conductor  in  use  on  60-kv.  lines  usually 
varies  from  1/0  to  4/0  copper,  or  equivalent  in  alumin¬ 
um.  The  insulators  are  of  either  the  pin  or  suspension 
type.  With  the  suspension  type,  (assuming  5  units  and 
4()()-ft.  spans),  the  load  w'hich  the  pole  must  actually 
resist  in  the  event  of  a  broken  wire,  is  reduced  to  about 
60  per  cent  of  the  maximum  stress  in  the  wire,  owing 
to  the  insulator  swinging  into  and  becoming  a  part  of 
the  catenary.  For  4/0  copper  with  a  maximum  stress 
of  about  20,000  lb.  per  sq.  in.  or  3,340  lb.  per  wire,  this 
reduced  stress  becomes  2,000  lb.  With  the  pin  type  in- 
.‘sulator,  there  is  no  similar  relief  except  through  the 
bending  of  either  the  pin  or  the  cross-arm,  or  from  the 
wires  slipping  in  the  ties.  Some  tests  were  made  at 
the  bureau  of  tests  of  the  Pacific  Gas  and  Electric  Com¬ 
pany  to  determine  the  load  at  which  slippage  through 
the  ties  occurs.  The  complete  record  of  these  tests  fol¬ 
lows.  The  first  group  of  tests  was  made  expressly  to 
determine  the  point  at  which  slippage  would  occur  on 
60-kv.  insulators  using  standard  tie  construction.  The 
.second  group  was  made  to  determine  the  slippage  of 
weatherproof  and  bare  wire  as  used  on  11-kv.  construc¬ 
tion.  It  will  be  noted  that  for  bare  wire  the  ties  will 
usually  slip  at  about  1,000  lb.,  although  there  is  no  pos¬ 
itive  guarantee  that  slippage  will  occur. 

A.  Tests  on  60-kv.  Insulator  Ties 

Test  No.  1.  71,000  cir.  mil  cable  and  No.  6  soft  drawn  tie  wire. 
No  tension  in  cable  while  tie  was  made.  Ties  made  loose  without 
using  pliers. 

Pull 

175  lb.  Cable  pulled  through  wire. 

560  lb.  Cable  pulled  through  wire. 

550  lb.  Cable  pulled  throu^  wire. 

230  lb.  Tie  wire  slipped  over  insulator — Final  pull  340  lb. 

270  lb.  Tie  wire  slipped  over  insulator — Final  pull  530  lb. 

460  lb.  Cross-arm  split. 

Test  No.  2.  No.  1/0  standard  cable  and  No.  6  soft  drawn  tie 
wire.  Loose  standard  ties  made  without  pliers;  680  lb.  applied  to 
table  while  making  ties. 

Additional  pull  required  for  slipping  of  wire,  320,  357,  205  and 
270  lb. — Average  285  lb. 

Test  No.  3.  No.  1/0  standard  cable  and  No.  6  soft  drawn  tie 
wire.  Loose  standard  ties  made  without  pliers;  375  lb.  applied  to 
t-able  while  making  ties. 

Additional  pull  required  to  cause  slipping,  300,  110,  110  lb. 
-Average  170  lb. 

B.  Strain  Test  on  11-kv.  Insulator  Ties 

Three  different  sizes  of  wire.  No.  4/0  medium  hard 
ilrawTi  weather  proof.  No.  6  medium  hard  drawn  (bare) 
/  and  No.  4  medium  hard  drawn  (bare)  were  used  as  the 
conductoi-s  with  several  sizes  of  wire  as  the  tie  wire. 


Two  methods  of  tying  the  tie  wire  were  used,  one  called 
the  “cross  tie,”  and  the  other  called  the  “standard  tie.” 
A  special  pin  was  machined  from  cold  rolled  steel  for 
testing  purposes  to  avoid  breaking  wooden  pins.  A 
lead  thread  cast  on  the  end  was  compressed  when  a  pull 
of  1,600  lb.  was  reached.  Babbitt  metal  was  used  with¬ 
out  any  compression  up  to  2,400  lb.  pull  on  the  insula¬ 
tor.  All  ties  were  made  with  pliers  by  linemen  from 
the  San  Francisco  distribution  department  in  the  man¬ 
ner  ordinarily  found  in  line  work  on  11-kv.  lines. 

TMt  No.  1. 

Conductor — No.  4/0  medium  hard  drawn  weather  proof. 

Tie  wire — No.  4  medium  hard  drawn  weather  proof  (not  an¬ 
nealed). 


Test  Standard  Tie  Cross  Tie  lb. 

A 

375  lb. 

450  lb. 

B 

650  lb. 

450  lb. 

C 

400  lb. 

Wood  pin  broke. 

D 

300  lb. 

615  lb. 

E 

560  lb. 

Wood  pin  broke. 

F 

626  lb. 

650  lb. 

Average 

483  lb. 

380  lb. 

Average 

509  lb. 

Teet  No.  2. 

Conductor — No.  4/0  medium  hard  drawn  weather  proof. 

Tie  Wire — No.  4  Annealed  (bare). 

Five  teata  were  made,  the  pull  on  the  conductora  being  aa  high 
as  2,000  lb.,  but  the  conductor  would  not  slip  through  the  ties.  One 
cTDSs-arm  split  through  the  renter  during  this  test. 

Teat  No.  3. 

Conductor — No.  6  medium  hard  drawn  (bare). 

Tie  wire — No.  6  Annealed  (bare). 

Conductora  at  250  lb.  tension  when  the  ties  were  made. 

Croea  Tie  (Average  of  7  or  8  times  around  conductor). 

Teat  Slip  Pull 

A  775  lb.  Ck>nductor  pulled  through  tie. 

B  825  lb.  Tie  wire  broke. 

C  800  lb.  (Conductor  pulled  through  tie. 

Average  800  lb. 

Teat  Standard  Tie  (2  back  turns — 8  turns  of  tie  wire  around 
conductor). 

A  1,050  lb.  (kinductor  broke 

B  925  lb.  Conductor  would  not  slip. 

Average  987  lb. 

1  back  turn. 

G  600  lb.  Conductor  slipiied  through  tie. 

D  750  lb.  Conductor  slipped  through  tie. 

Average  626  lb. 

Teat.  No.  4. 

Conductor — No.  4  medium  hard  drawn  (bare) 

Tie  Wire — No.  6  Annealed  (bare) 

Test  Cross  Tie  (8  turns  of  tie  around  conductor) 

A  1,100  lb.  Conductor  would  not  slip. 

B  2,400  lb.  Conductor  sheared  at  dynanM>meter. 

B  Additional  tests  Conductor  sheared  at  dynamonteter 

Test  Standard  Tie  (1  back  turn — 8  turns  of  tie  wire  around 
conductor.) 

C  1,000  lb.  Tie  wire  broke. 

D  2,000  lb.  Ck>nductor  sheared  at  dynamometer. 

Additional  tests  (Conductor  sheared  at  dynamometer. 

Tests  on  Steel  Poles 

In  order  to  avoid  any  unnecessary  testing  work,  the 
sub-committee  next  proceeded  to  assemble  all  data  on 
recent  tests  or  studies  of  steel  and  wood  poles.  The 
records  of  the  Pacific  (Toast  Steel  Company  showed  that 
four  tests  had  been  made  at  their  plant  and  one  test 
had  been  reported  by  the  Turlock  Irrigation  District. 
These  tests  were  as  follows: 

Tests  of  Latticed  Steel  Poles 

Teat  No.  1— F^.  16,  1921. 

Length— 70  ft.  Croaa-arm — 4  ft.  Width  at  bottom  18  in. ; 
2 Vi  in.  X  2^  in.  X  A  bottom — 1V4  ii>>  x  Vi  in*  single 

lacing — Vi  in.  bolts.  The  lacing  of  this  pole  was  rather  steep,  be¬ 
ing  about  30  deg.  from  the  vertical.  For  the  test,  two  legs  on  one 
side  of  the  pole  were  bolted  to  the  tower  testing  frame,  but  the 
other  two  legs  to  parallel  horizontal  angles  arranged  for  the  pur¬ 
pose.  which  deflected  under  load  to  such  an  extent  aa  to  raise  a 
question  as  to  some  of  the  conclusions. 

The  pole  was  very  flexible,  the  pulling  tadcle  being  pulled  to 
two  blocks  ^fore  critical  load  on  cross-arm  could  be  reached.  600 
lb.  at  the  end  of  a  4-ft.  cross-arm  gave  a  deflection  of  5  ft.  4  in. 
On  release  of  load,  pole  returned  to  within  one  ft.  of  original 
position.  Torsion  of  arm  relative  to  center  line  of  pole  at  bottom 
was  about  one  foot.  I,ater  a  breast  pull  of  1,200  lb.  sheared  a 
bolt  at  the  bottom  connection  to  frame  but  did  not  injure  the  pole 
itself.  These  test  loads  were  applied  63  ft.  above  the  founda¬ 
tions. 

The  weight  of  this  pole  exclusive  of  cross-arms  was  1,300  lb. 

Test  No.  2— Feb.  18.  1922. 

Standard  S-24  pole.  Length  60  ft.  Cross-arms  5  ft.  6  in. — 
made  of  1%  in.  x  1%  in.  x  V(i  in.  angles.  Width  at  bottom  24  in. 
at  top  12  in.;  legs  2V4  i>i-  x  2V4  in*  x  A  in* — 2V4  in.  x  2V4  in.  x 
V4  in. — 2V4  in.  x  2V4  in.  — %  in. — stubs  2V4  in.  x  2Vi  in.  x  A  in- 
lacing  in  pole  1V4  in.  x  IVi  in.  x  Vk  in. — single;  lacing  in  stubs 
1V4  in.  X  1V4  in.  x  V4  in.— double.  A  in.  rivets.  Weight  of  pole 
exclusive  of  cross-arms,  1236  lb. 
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This  ix>Ie  was  set  in  earth,  but  the  irround  was  soft  and  muddy 
owinK  to  recent  rains  and  newness  of  backfill.  Load  was  applied  at 
end  of  top  cross-arm  5  ft.  6  in.  from  center  of  pole.  The  cross- 
arm  failed  on  its  compression  side  at  a  load  of  1.360  lb.  A  breast 
pull  was  then  applied  to  the  pole,  and  was  raised  to  1.860  lb.  when 
failure  occurred  in  the  leirs  at  the  ground  line.  This  can  be  at¬ 
tributed  in  part  to  the  condition  of  the  mound,  which  was  quite 
!<oft.  A  re-design  of  this  portion  of  the  pole  should  be  made,  as 
failure  at  this  load  might  have  been  prevented  by  having  addition¬ 
al  steel  to  take  the  earth  reaction. 


pole  was  a  little  over  .3  ft.  The  same  load  placed  at  the  end  of 
the  middle  cross-arm  did  not  increase  the  deflection  of  the  end  of 
the  lower  cross-arm  more  than  .016  ft.  with  this  torsional  load. 
After  relieving  the  load  the  pole  went  back  to  within  .01  ft.  of 
its  original  position.  There  was  no  evidence  of  cracking  of  the 
concrete  base,  but  the  base  as  a  whole  moved  very  slightly  toward 
the  compression  side.  The  pole  did  iM>t  show  the  slightest  sign  of 
distress,  and  our  figures  lead  us  to  believe  that  it  will  stand  prob¬ 
ably  8,000  lb.  pull  applied  to  the  center  of  the  pole  at  the  middle 
cross-arm.'* 


Test  No.  3— July  14,  1922. 

Standard  pole  S-24.  Same  pole  as  test  No.  2  but  with  base 
section  set  in  concrete.  Load  was  applied  at  end  of  6  ft.  6  in.  cross- 
arm.  The  loads  with  the  corresponding  deflections  are  as  given 
in  the  following  table: 


Tangent  of  Angle  of  Twist  at 

Dynamometer  reading  Deflection  Cross-arm  (approximate) 


1.000  lb. 
1.600  lb. 
1.800  lb. 
2,000  lb. 
2,260  lb. 


4%  in. 

9  in. 
11%  in. 
16%  in. 
Pole  failed 


4/76 

8/76 

11/76 

16/76 


Load  applied  at  end  of  center  cross-arm.  Failure  by  buckling 
of  compression  legs  above  first  splice. 

Test  No.  4 — June  21  and  22,  1923. 

Southern  Sierras  Power  Company  40-ft.  pole.  24  in.  square  at 
vrround  line;  16  in.  square  at  top.  Legs  2  in.  x  2  in.  x  A  >n.  and 
2  in.  X  2  in.  x  %  in.;  lacing  1%  in.  x  1%  in.  x  %  in. — one  9  ft.- 
0  in.  pi|ie  cross-arm  at  top.  Torsion  test  1,000  lb.  at  top  of  insu¬ 
lator  pin,  4  ft.-6  in.  from  center  of  pole. 

The  weight  of  this  pole  exclusive  of  cross-arms  was  750  lb. 
The  iwle  was  first  tested  up  to  test  load  of  1,000  lb.  without  hori- 
u>ntal  cross-bracing  at  top,  with  load  increments  of  260  lb.  Dis¬ 
tortion  in  the  square  cross-section  of  the  pole  occurred,  due  to 
absence  of  cross-bracing.  The  following  day.  with  cross-bracing  in 
place,  )iolc  was  tested  up  to  test  load  of  1.000  lb.,  with  a  deflection 
at  end  of  cross-arm  of  16  deg.  No  failure.  Then  pole  was  loaded  up 
to  1,700  lb.  at  which  imint  failure  occurred  in  the  attachments  used 
to  join  |x>le  to  s|)ecial  concrete  footing  which  was  not  a  part  of 
the  iiole.  No  failure  occurred  in  the  pole  itself. 

Breast  Pull  Test.  2.000  lb.  at  top  of  pole  at  renter. 

A  |x>le  with  st^ecial  tapered  footing  was  set  in  new  earth 
foundation.  Loaded  in  600  lb.  increments,  up  to  test  load  of  2.000 
lb.  with  no  failure.  Pole  was  then  loaded  up  to  2.600  lb.  at  which 
l>oint  failure  occurred  in  an  open  hole  in  leg  at  ground  line.  No 
failure  of  any  kind  in  the  footing. 

Test  No.  6. 

Made  by  Turlotfic  Irrigation  District  on  60-ft.,  66-kv..  two- 
circuit  imle.  This  i>ole  was  designed  to  take  three  broken  wires, 
i.e..  a  test  load  of  1,420  lb.  on  each  of  three  cross-arms  on  one 
side  of  the  |x>le,  4  ft.  from  the  center  line  plus  wind  on  wires  and 
l>ole.  The  weight  of  this  pole  exclusive  of  cross-arms  was  2,214  lb. 

The  following  is  a  quotation  from  a  letter  of  R.  W,  Shoemaker 
dated  Nov.  24,  1922 : 

"Might  further  advise  that  I  tested  one  of  these  poles  which 
was  erected  on  a  foundation  I  consider  the  poorest  of  the  entire 
lot.  first  placing  a  horisontal  pull  of  3,000  lb.  in  the  center  of  the 
|iole  at  the  height  of  the  middle  cross-arm ;  the  deflection  of  the 


In  view  of  the  fact  that  all  of  these  tests  had  been 
made  simply  by  increasing  the  load  and  measuring  de¬ 
flections  until  the  pole  failed,  it  was  felt  that  a  new 
series  of  tests  was  required.  Furthermore,  no  tests  of 
wood  poles  were  found. 

l>escription  of  New  Tests 

The  new  tests  were  accordingly  made  on  March  10 
and  11,  1924,  at  the  testing  rack  of  the  Paciflc  Coast 
Steel  Company,  this  company  and  the  Pacific  Gas  and 
Electric  Company  cooperating  in  doing  the  work. 

In  ail,  five  poles  were  tested,  two  of  the  poles  being  wood 
poles  set  in  earth  and  three  being  steel  poles.  Two  of  these  steel 
poles  were  identical,  the  third  was  a  trifle  lighter.  One  of  the 
heavier  poles  was  set  in  concrete,  the  others  were  set  in  earth  and 
a  special  tapered  earth  footing  was  used. 

These  poles  were  tested  by  applying  loads  at  the  top  and 
measuring  the  load  and  deflection  at  intervals  of  100  or  200  lb., 
as  was  thought  beet  at  the  time.  After  each  locul  was  applied  and 
deflection  read,  the  load  was  released  and  deflection  again  read  so 
that  the  elastic  deflection  of  the  pole  could  be  determined. 

Deflections  at  the  ground  line  were  also  read,  as  there  was 
considerable  movement  in  the  earth  and  it  was  thought  that  these 
measurements  might  be  helpful.  The  condition  of  the  ground  where 
the  poles  were  set  was  not  very  satisfactory  as  the  ground  was 
wet  and  spongy,  particularly  at  the  top.  In  backfilling  the  holes, 
as  much  dry  material  and ‘rocks  of  various  sizes  were  used  as  could 
be  found  nearby.  The  use  of  these  rocks  was  responsible  for  the 
failure  of  the  steel  footings,  as  they  caused  concentrated  reactions 
against  the  steel  angles  and  produced  local  deflections,  causing  the 
failure  of  the  poles. 

The  results  of  these  five  teats  are  given  in  the  accompanying 
tables. 

These  data  were  studied  rather  hastily  but  the  fol¬ 
lowing  conclusions  from  the  tests  were  drawn: 

Analysis  of  Tests  with  Regard  to  Strength 
and  Elasticity 

A  properly  seasoned  wood  pole  is  almost  perfectly  elastic  within 
the  limits  of  the  ordinary  working  loads.  The  two  wood  poles 
tested  showed  about  twenty  per  cent  difference  in  deflections  for 
the  same  loads.  The  wood  poles  deflected  approximately  two  and 
one-half  times  as  much  as  the  steel  iwles  for  the  same  loads.  The 
two  wood  poles  tested  showed  considerable  variation  in  ultimate 
strength  (3.600  lb.  in  one  case  against  2,800  lb.),  although  the 
diameters  of  the  poles  where  the  breaks  occurred  were  practically 
the  same.  One  had  a  9-in.  top,  the  other  an  8-in.  top. 


TEST  No.  1 

60  ft.  Wood  pole  set  8  ft.  In  ground. 

8  in.  top,  15  H  in.  diameter  at  ground  line. 

Pole  failed  5  ft.  6  in.  above  ground — diameter  15)4  •*>. 
Load  applied  51  ft.  6  in.  above  ground. 


Load  (Lb.) 


Deflection  at 
Ground  Line  (In.) 

Load  on  Load  Released 


Deflection  of  Top 
of  Pole  (In.) 

Load  on  Load  Released 


Remarks 


100 . 

. . .  0 

0 

0 

210 . 

.  0 

0 

3)4 

.100 . 

.  0 

0 

6)4 

)4 

400 . 

.  A 

0 

9H 

1 

.500 . 

.  w 

0 

13)4 

2)4 

600 . 

.  A 

A 

18)4 

4)4 

700 . 

.  A 

Hi 

23 

7 

800 . 

.  H 

A 

28)4 

9)4 

900 . 

.  A 

)» 

33)4 

11)4 

1.000 . 

.  H 

A 

39  H 

14)4 

1. 100 . 

. 

H 

46 

17 

1.200 . 

.  1 

51)4 

17)4 

1..100 . 

.  lA 

H 

56)4 

19 

1.400 . 

.  iH 

1 

61)4 

20)4 

I..500 . 

.  IH 

iHi 

65)4 

21)4 

1.600 . 

.  IH 

iHs 

71)4 

23)4 

1,700 . 

.  1’/, 

l*s 

77 

24)4 

1.800 . 

.  2 

1% 

81)4 

27)4 

1.900 . 

.  2A 

•t* 

86)4 

28)4 

2.000 . 

. .  2)4 

IH 

92  H 

29 

2.100 . 

.  2H 

2H« 

98 

66 

2.200 . ; . 

.  2H 

2h 

101)4 

71 

2„100 . 

.  2  )i 

2H 

105)4 

73)4 

2.400  . 

.  3 

112 

2.500  . 

.  3)4 

116)4 

2.600  . 

.  3)4 

121 

2.700 . 

.  3% 

126 

2.800  . 

.  3% 

132)4 

2.900  . 

.  3)» 

138 

.1.000 . 

.  4 

142 

.1.100 . 

149)4 

.1.200  . 

.  4)1, 

156)4 

.1..100 . 

.  4«« 

163)4 

.1.400  . 

.  ,  .  5 

172)1, 

Load  backed  off  to  1 ,000  lb. 
Load  backed  off  to  1,100  lb. 
Load  backed  off  to  1 ,200  lb. 


Pole  failed. 


TABLE  D 
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Poles  under  test  at  plant  of  Pacific  Coast  Steel  Company,  South  San  Francisco.  At  the  left  is  a  view  of  the  poles  before  the  tests : 
next  shows  2,000  Ib.  on  wood  pole;  next,  3,000  lb.  on  wood  pole  and  the  last  1,400  lb.  on  steel  pole. 


TEST  No.  2 

60  ft.  Steel  i^e  set  in  earth. 

Depth  of  setting,  7  ft.  6  in. 

Weight  of  pole.  1,190  lb. 

Load  applied  52  ft.  6  in.  above  ground. 

Dimensions — 1  ft.  10  in.  sq.  at  ground  line;  15  in.  sq.  at  top. 


150. 

400. 

600. 

800 

1.000 

1,200 

1,400 

1,400 


Deflection  at  Deflection  of  Top 

Ground  Line  (In.)  of  Pole  (In.) 

Load  on  Load  Released  Load  on  Load  Released 


A 

11 

8 

u 

*4 

21 

17 

iv^ 

1  A 

36 

28 

2Vi 

2 

49 

39 

2V* 

2H 

65 

51 

3^ 

84  Vi 

68 

TABLE  E 


Deflection  of  Top 
of  Pole  (In.) 

Load  on  Load  Released 


60  ft.  Steel  pole  set  in  earth. 

Dimensions  same  as  No.  2  and  No.  3.  Weight  of  pole  1,100  ib. 


Deflection  at  Deflection  of  Top 

Ground  Line  (In.)  of  Pole  (In.) 

Load  on  Load  Released  I>oad  on  Load  Released  Remarks 

0  0  _  _ 

yi  H  2  1 

I'i  l»i  22  16)^ 

2H  2J-i  41  31 

3  2  *4  56  43 

4  Vi  0  76  fi  59 

Syi  ....  118  ....  Discontinued  owing  to  incipient  benii- 

ing  of  horizontal  angle  at  ground  line. 


Load  (Lb.) 
0  . .. 
500... 
700  ... 
900  ... 
1,100  ... 

1.300.. . 
1.500  ... 
1,700  ... 

1.900.. . 


Deflection  of 
Ground  Line  (In.) 

Load  on  Load  Released 


0 

400 

600 

800 

1,000 

1.200 

1,300 


Faileil 


60  ft.  Steel  pole  set  in  concrete. 

Dimensions  of  pole  same  as  No.  2. 

Concrete  foundation  2  ft.  8  in.  square  by  7  ft.  0  in.  deep. 
Pole  failed  at  connection  to  stubs  on  compression  side. 


Rem.irk.- 


Kaile«l 


Load  (Lb.) 


TEST  No.  3 


Load  (Lb.) 


Remarks 


TEST  No.  4 
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TABLE  F 


TEST  No.  5 
bO  ft.  Wood  pole  set  8  ft.  In  earth. 

Tip  diameter  9  in. — Butt  diameter  in. 

Pole  failed  6  ft.  6  in.  above  ground  at  point  having  diameter  of  15 in. 


Load  (Lb.) 

0.... 

400.. . 

600. . . 

800... 

1.000... 

1.200... 

1.400.. . 

1.600.. . 

1,800... 
2.000... 
2.200... 

2.400.. . 
2.600  . .. 

2.800.. .. 


Deflection  at 

Deflection  of  Top 

Ground  Line  (In.) 

of  Pole  (In.) 

I.oad  on  Load  Released 

Load  on 

Load  Released 

Remarks 

.  H 

H 

■g‘  ■ 

o' ' 

.  4 

*4 

1914 

3 

»/4 

28 

10)4 

. 

H 

40  >4 

9 

.  \H 

1*4 

.54)4 

14 

.  2H 

2 

65)4 

17)4 

.  2H 

2'4 

77)4 

21 

.  3H 

2Vs 

88 

23 

.  3H 

3 

101 

35 

.  4H 

3'i 

114)4 

42 

.  4*4 

3*4 

127)4 

47 

.  5*4 

4 

146 

49 

.  5*4 

161 

Failed 

The  two  heavier  steel  iwles  tested  showed  almost  exactly  the 
same  elastic  deflections  for  the  same  loads,  although  one  was  set 
in  earth  and  one  in  concrete.  The  lighter  steel  pole  showed 
twenty-five  to  thirty  per  cent  more  defl^ion. 

On  the  basis  of  General  Order  No.  64  of  the  California  Rail¬ 
road  Commission,  the  steel  poles  tested  were  about  1.5  stronger 
than  the  stronger  of  the  two  wood  poles,  i.e.,  they  could  be  used 
in  a  line  to  carry  loads  1.6  greater.  This  is  on  account  of  the 
different  safety  factor  permissible  because  of  the  deterioration  of 
wood.  The  st^  I»le  tested  is  heavy  enough  to  carry  one  broken 
wire  with  safety.  A  steel  pole  may,  and  the  steel  pole  tested  in 
earth  did,  give  in  the  earth  so  that  the  total  deflections  were  as 
much  as  or  greater  than  those  for  the  wood  poles,  but  bending  in 
the  steel  itself  was  of  course  less. 

In  the  above  tests  of  steel  poles,  failure  occurred  in  the  earth 
footings  afld  not  in  the  poles  themselves.  This  footing  should  be 
redesigned  and  further  exiieriments  carried  on.  It  is,  of  course, 
easy  to  build  an  earth  footing  heavy  enough  to  stand  without  ques¬ 
tion,  but  in  this  case  an  attempt  was  made  to  have  it  as  light  as 
poimible.  However,  the  above  tests  were  made  to  study  the  charac¬ 
teristics  of  the  poles  rather  than  of  the  footings. 

Relative  Coats  of  Wood  and  Steel  Poles 

The  following  table  shows  approximate  relative  first 
cost  and  annual  costs  of  w'ood  and  steel  poles  for  use  on 
60-kv,  lines.  It  is  based  on  the  use  of  double  circuit 
poles,  pin  type  insulators,  and  a  hole  diggring  machine 
for  digging  holes  and  erecting  poles.  A  life  of  twenty 
years  is  allowed  for  the  butt  treated  poles,  twenty  years 
for  insulators  and  forty  years  for  steel  poles. 

The  “heavy  duty  pole”  is  one  which  has  been  tenta¬ 
tively  designed  by  the  Pacific  Gas  and  Electric  Company 
for  a  double  circuit  w’ood  pole  line  replacement,  us¬ 
ing  4()0-ft.  spacing  of  poles.  The  pole  is  designed  to 
resist  the  breakage  or  slipping  through  the  ties  at 
1,000  lb.  per  wire  for  the  three  wires  of  one  circuit. 
TTiis  pole  has  not  been  used,  and  it  is  only  included  in 
this  report  to  bring  out  the  fact  that  if  heavier  duty  is 
expected  of  steel  poles  than  of  wood  poles,  steel  poles 
cannot  compete  on  the  basis  of  annual  cost  alone.  Con¬ 
sideration  must  be  given  to  other  factors,  such  as  the 
greater  mechanical  stability,  freedom  from  termite 
attack,  etc. 


The  “light  duty  pole”  used  is  the  type  S-24  pole  of 
the  Pacific  Coast  Steel  Company  modified  to  take  care 
of  the  weakness  in  the  footings  w’hich  developed  at  the 
pole  test.  This  pole  will  have  about  50  per  cent  more 
strength  than  a  wood  pole,  when  due  allowance  is  made 
for  the  difference  in  safety  factors  required  by  General 
Order  64.  This  pole,  as  is  evidenced  by  the  table  of 
costs,  is  on  an  even  basis  of  annual  cost  when  the  spans 
are  increased  in  the  rates  shown  in  the  table,  namely, 
40  per  cent  for  steel  poles  set  in  earth  and  63  per  cent 
for  steel  poles  set  in  concrete. 

If  the  length  of  life  of  a  wood  pole  is  less  than 
tw’enty  years,  or  the  life  of  a  steel  pole  more  than  forty 
years,  the  ratios  above  w'ould,  of  course,  be  altered. 
In  fact,  if  the  life  of  a  wood  pole  w’ere  only  ten  years  it 
becomes  economical  to  install  steel,  pole  for  pole,  with¬ 
out  increasing  spans. 

Report  of  Sub-Committee  on 
Aerial  Cable  Construction 
By  T.  W.  SNELL* 

This  sub-committee  has  endeavored  to  investigate 
the  relative  merits  of  various  types  of  insulation 
for  overhead  conductors  and  to  obtain  comparative 
costs  of  several  types  of  construction  designed  to  ob¬ 
viate  trouble  from  accidental  “grounds”  or  “shorts” 
caused  by  trees  in  the  line.  The  work  of  the  sub-com¬ 
mittee  has  been  done  principally  by  correspondence, 
augmented  by  discussions  at  the  committee  meetings  of 
the  Technical  Sections  and  a  few  independent  experi¬ 
ments. 

•Sub-fommittec  on  Aerial  Cable  Conatniction:  T.  W.  5Jnell, 
chairman. 


ESTIMATED  RELATIVE  tiONSTRUtmON  COSTS  OF  TWO  CIRCUIT  WOOD  AND  STEEL  POLES 

NO  OVERHEAD  INCLUDED 


Heavy  Duty 

Wood  Poles  Light  Duty  60-Ft.  Steel  Poles  Steel  Pole 


Item  50  Ft. 

W<Kid  pole  (including  arms) .  $.10.00 

Steel  pole  (including  arms) . 

Hauling  and  handling .  3.00 

Dipinng  stub . 

Digging  holes . ^ .  4  00 

Erection  and  setting .  12.00 

Concrete . 


Total  cost  of  pole .  $49.00 

Insulators  for  60-kv.  (pin  type  including  hardware  at  $7. .50  each) ....  $45  .00 


Total  cost  of  pole  and  insulators .  $94.00 


60  Ft. 

In  Earth 

In  Concrete 

in  Concrete 

$  36.00 

$  87.00 

$  81 !oo 

$132  (M) 

3.00 

3.00 

3.00 

3  00 

4  00 

1 .00 

4  00 

5  ()0 

9  00 

12.00 

12.00 

12.00 

12  (M> 

34  00 

45  (K) 

$  55.00 

$107.00 

$135.00 

$201  (K) 

$  45.00 

$  45  00 

$  45  00 

$  4.5  (K) 

$100.00 

$152.00 

$180.00 

$246  00 

Interest  at  8*^ . 

Sinking  Fund  at  5% 

20  years  for  wood  pole  (3.03  %) . 

20  years  for  insulators  (3.03 . 

40  years  for  steel  pole  (0.83%) . 

Annual  cost  per  structure . 

Ratio  of  spans  requirtKl  for  equal  annual  cost 

Span . 


$  7.50  $  8.00  $  12.20  $  14  40  $  19.70 

1  .50  1.67  .  . 

1  36  1.36  1.36  1.36  1  16 

.  .  0  89  1  12  1  67 

$10  .16  $  11.03  $  14  45  S  16  88  $  ’»  7.1 

1  00  .  1.39  1.63  2  19 

260  .  .160  425  570* 


♦Heavy  duty  pole  on  which  cost  data  is  based  was  designed  for  400-ft.  span  and  would  not  give  sufficient  clearance  for  570-ft.  span. 


Fil?.  1  (left),  FIb.  2  (riBht)  and  Fig.  3  (center). — Showing  from  left  to  right  typical  dead  end  of  four-conductor  cable  terminal:  cable 
dead  end ;  and  four-conductor  cable  on  2-pha9e  system  with  two-conductor  cable  taken  out  of  splice  with  connection 

to  two  2,300-volt  transformers. 


There  is  a  constant  tendency  for  the  compound  to 
flow  from  the  upper  to  the  lower  side  of  the  wire.  It 
is  not  necessary  for  the  compound  to  melt  and  drip  in 
order  to  have  the  flow  take  place.  A  very  slight  sof¬ 
tening  will  cause  a  gradual  bow,  which  over  a  period  of 
years  will  expose  the  braid  on  the  upper  side  of  the 
wire.  The  braid  will  then  disintegrate  very  rapidly, 
allowing  the  insulation  to  hang  in  shreds.  Various  Pa¬ 
cific  Coast  companies  specify  that  the  compound  shall 
not  become  soft  at  temperatures  ranging  from- 120  deg. 
to  130  deg.  F.  As  the  temperature  of  the  wire  may  be 
considerably  higher  than  the  recorded  atmospheric  tem¬ 
perature,  it  is  possible  that  a  higher  softening  point 
would  add  materially  to  the  life  of  the  insulation. 

Weatherproof  insulation  is  worn  off  very  rapidly  by 
abrasion  and  to  protect  against  this,  circular  loom  has 
sometimes  been  placed  over  wires  passing  through 
trees.  This  adds  very  little  to  the  weight  of  the  wre, 
it  presents  a  tough  surface  for  contact  with  trees  and 
at  the  same  time  preserves  the  insulating  qualities  of 
the  weatherproofing  by  protecting  it  from  the  elements. 

Tree  Wire 

Wire  insulated  with  rubber,  or  varnished  cambric, 
or  both,  covered  with  circular  loom  and  with  an  outer 
cover  of  weatherproof  insulation,  has  been  widely  and 
successfully  used  on  lines  up  to  4,000  volts,  passing 
through  light  trees.  For  higher  voltages  any  type  of 
insulation  exposed  to  the  weather  has  a  very  doubt¬ 
ful  value. 

It  is  sometimes  impossible  to  obtain  lateral  space 
through  ornamental  trees  for  wires  suspended  in  the 
usual  manner  on  cross-arms,  and  there  is  danger  of  the 
wires  being  broken  by  large  falling  branches.  To  re¬ 
duce  the  required  lateral  space,  a  three-conductor  tree 
wire  has  been  used,  but  it  has  not  yet  been  in  service 
a  sufficient  length  of  time  to  determine  its  probable  life. 
In  order  to  provide  additional  mechanical  strength,  as 
well  as  reducing  the  space  required,  the  several  tree 
wires  comprising  a  circuit,  have  been  bunched  together 
and  suspended  from  a  messenger  by  marlin.  In  one  re¬ 
cent  installation  the  wires  have  been  attached  to  the 
messenger  with  cable  rings.  With  either  method  of 
suspension  the  wires  may  be  fanned  out  on  a  cross-arm 
at  each  pole  so  that  branch  lines  or  transformers  may 
be  readily  attached.  The  pennanency  of  this  type  of 
construction  under  the  severe  strain  of  primary  voltages 
and  weather  exposure  has  not  been  determined,  but 
lower-voltage  tree  wire  suspended  in  this  manner  for 
secondary  circuits,  may  materially  assist  in  maintain¬ 
ing  service  in  heavily  wooded  districts. 

Aerial  Cable 

About  twenty-five  miles  of  lead  covered  aerial  power 
cable  for  voltages  from  2,300  to  11,000  volts  is  in  u.se 
in  California.  Much  of  this  cable  has  been  installed. 


Weatherproof  insulation,  rubber  covering,  fabric 
covering  and  any  combinations  of  such  coverings  are 
subject  to  damage  during  installation  and  to  a  variable 
amount  of  depreciation  from  age  and  exposure.  For 
this  reason  the  committee  does  not  intend  that  any  part 
of  this  report  should  be  construed  as  a  recommenda¬ 
tion  for  ab.solute  reliance  on  any  such  insulations,  par¬ 
ticularly  where  human  safety  is  concerned. 

Weatherproof  Insulation 

This  type  of  covering  has  been  generally  considered 
as  of  very  little  value  except  on  secondary  voltages. 
When  new  and  undamaged,  the  insulating  value  is  us¬ 
ually  sufficient  to  withstand  at  least  2,300  volts.  Fre¬ 
quently  the  insulating  value  decreases  very  rapidly  and 
after  five  or  six  years  is  so  low  in  spots  that  when  any 
appreciable  area  is  subjected  to  a  differential  of  2,300 
volts  a  breakdown  is  almost  certain  to  occur.  This  is 
particularly  true  when  moisture  is  present,  as,  after  the 
compound  is  cracked,  the  only  insulating  value  is  the 
mechanical  .separation  afforded  by  the  layer  of  com¬ 
pound  between  the  conductor  and  the  object  with  which 
it  may  be  in  contact. 

Several  series  of  tests  on  old  weatherproof  wire 
have  been  made  recently.  Samples  of  wire  w-hich  had 
been  in  service  under  severe  conditions  for  ten  to  twenty 
years  hav'e  successfully  withstood  2,300  volt  tests.  In 
samples  of  other  wire  w-hich  had  been  in  service  for  a 
les.ser  period  under  the  same  conditions  the  insulating 
value  was  found  to  have  been  entirely  destroyed.  The 
i-esults  of  these  tests  lead  to  the  conclusion  that  weath¬ 
erproof  insulation  of  specifications  suitable  to  the  cli¬ 
matic  conditions  under  which  the  line  operates,  may  re¬ 
tain  a  considerable  part  of  its  insulating  qualities  for 
twenty  years  or  more.  If  this  life  can  be  obtained,  the 
cost  of  weatherproof  insulation  may  be  justified  in 
many  cases,  as  a  partial  protection  against  “swinging 
shorts”  during  storms  or  during  construction  and 
against  accidental  “grounds”  in  light  trees. 

The  failure  of  weatherproof  insulation  is  mechani¬ 
cal.  The  insulating  compound  is  cracked  by  abrupt 
bending,  or  very  sudden  changes  of  temperature;  mois¬ 
ture.  penetrates  to  the  wire  through  strands  of  braid 
which  have  been  insufficiently  impregnated;  or  the  in¬ 
sulation  may  be  partially  or  entirely  removed  through 
abiasion  or  by  melting  of  compound.  The  wire  should 
be  installed  carefully,  exercising  rea.sonable  care  to 
prevent  abi-upt  bending  or  abrasions  when  draggling 
over  cress-arms. 

Triple  braid  insulation  increases  the  safety  factor 
by  increasing  the  thickness  of  the  compound  and  les¬ 
sening  the  possibility  of  surface  cracks  extending  to  the 
conductor.  Cotton  braid  is  said  to  have  a  longer  life 
than  jute  and  is  less  liable  to  absorb  moisture  as  the 
impregnation  is  more  thorough. 
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where  tree  wire  with  open  cross-arm  construction  had 
been  formerly  used,  and  has  proved  more  satisfactory 
than  the  tree  wire.  Large  falling  limbs  are  ordinarily 
deflected  with  no  damage  to  the  cable.  In  several  in- 
■stances,  trees  have  fallen  directly  across  the  cable, 
breaking  the  cross-arms  on  several  adjacent  poles,  but 
not  damaging  the  cable  or  interrupting  service.  Cables 
have  been  operated  without  failure  for  over  fifteen 
years  in  a  heavily  wooded  territory,  where  falling  limbs 
and  trees  have  blowm  onto  the  line  during  every  heavy 
storm. 

The  cable  is  installed  in  the  same  manner  as  tele¬ 
phone  cable,  except  for  insulation  and  clearances  as  pro¬ 
vided  in  General  Order  No.  64  of  the  California  Rail¬ 
road  Commission. 

The  cable  and  supporting  messenger  must  be  kept 
away  a  minimum  distance  of  15  in.  or  18  in.  from  the 
center  line  of  the  pole,  depending  on  the  voltage.  It  is 
recommended  that  this  distance  be  increased  wherever 
practicable,  bearing  in  mind  that  this  increase  of  dis¬ 
tance  adds  extra  strain  to  the  cross-arm  and  the  brac¬ 
ing  must  be  increased  accordingly. 

In  making  a  dead-end  it  is  advisable  to  carry  the 
me.^^senger  one  span  beyond  the  cable  terminal,  dead-end 
on  the  pole  center  and  attach  the  messenger  to  a 
grounded  anchor  guy.  If  this  dead-end  pole  carries  sup¬ 
ply  conductors  both  the  messenger  and  the  anchor  guy 
should  be  attached  not  less  than  8  ft.  below  the  near¬ 
est  conductor.  When  necessary  to  carry  the  cable  ter¬ 
minal  or  a  tap  from  the  cable  to  an  arm  above  the  mes¬ 
senger,  the  vertical  run  should  be  kept  entirely  outside 
of  the  climbing  space,  preferably  near  the  outer  end  of 
the  cross-arms.  (See  Fig.  1.) 

If  th&  messenger  or  cable  is  brought  within  the 
climbing  space  or  the  required  di.stance  from  pole  cen¬ 
ter  (except  on  dead-ends  8  ft.  below  conductors)  the 
messenger  must  be  effectively  insulated  at  a  point  out¬ 
side  of  the  climbing  space  and  the  cable  must  be  in¬ 
sulated  with  the  equivalent  in  insulating  and  mechani¬ 
cal  .strength  of  1^  in.  of  wood.  Fig.  2  shows  this  type 
of  installation  in  which  the  vertical  run  is  carried  up 
the  pole,  enclo.sed  in  ^protective  moulding. 

Because  of  the  hazard  always  present  when  a  ground 
is  maintained  within  reach  of  a  man  working  on  ener¬ 
gized  conductors,  too  much  stress  cannot  be  laid  on  the 
necessity  of  protecting  such  a  man  from  accidental  con¬ 
tact  with  the  grounded  messenger  or  cable  sheath. 

For  cables  of  three  No.  2  or  smaller  conductors,  a 
pole  .spacing  of  140  to  150  ft.,  using  a  %  in.  messenger 
is  satisfactory.  Larger  cables  require  a  closer  pole 
spacing  in  order  to  reduce  the  sag,  and  maintain  a 
neat  appearing  line.  High-strength,  7/16  in.  stranded 
messenger  is  sufficient  for  three  conductor  4/0-11,000 
volt  cables.  Any  cable  suitable  for  underground  work 
may  be  used.  Both  rubber  and  paper  insulated  cables 
are  used  extensively.  The  lead  sheath  of  cable  should 
be  permanently  bonded  to  the  messenger,  and  the  mes¬ 
senger  should  be  permanently  grounded. 

In  4,000  volt  systems  a  four-conductor  cable  is  often 
used  so  that  the  neutral  wire  is  carried  within  the  cable. 
An  open  wire  neutral  carried  on  the  cross-arm  is  very 
satisfactory  but  it  is  advisable  to  place  a  permanent 
ground  at  each  end  of  the  tree  exposure  to  prevent  an 
open  neutral,  in  case  the  conductor  is  broken  by  falling 
trees  or  limbs.  Where  a  cable  is  subjected  to  abrasion 
by  trees,  it  may  be  protected  by  wooden  moulding  1% 
in.  to  2  in.  thick.  Discarded  automobile  casings  have 
been  u.sed  for  this  purpose.  Their  light  weight  is  an 
advantage  over  wooden  moulding. 

Potheads  should  be  installed  at  all  probable  tap  off 
points,  or  transfer  locations,  at  the  time  the  cable  is 
in.stalled,  as  later  installations  will  require  a  shut  down 
of  6  to  8  hours  for  each  pothead.  Three  phase  potheads 
are  very  satisfactory  on  cables  up  to  4,000  volts.  Fig.  3 
shows  this.  To  prevent  short  circuits  by  birds  or 
accumulation  of  wet  leaves,  three  single  potheads  should 
be  used  for  higher  voltages. 

Due  to  its  lower  maintenance  cost,  higher  and  more 
reliable  insulating  qualities  and  lower  susceptibility  to 
failure,  the  additional  cost  of  lead  covered  aerial  cable 
over  that  of  tree  wire  is  often  justified.  Underground 
construction  may  be  somewhat  less  liable  to  failures 
than  aerial  cable,  but  the  aerial  cable  has  been  so  very 
satisfactory  that  the  underground  expense  for  protec¬ 
tion  from  trees  does  not  seem  warranted,  particularly 
in  districts  where  a  complete  underground  system  is 
not  de.sirable  in  the  near  future. 


Report  of  Sub- Committee  on 
Line  Switches,  Fuses  and 
Protective  Devices 
By  R.  E.  CUNNINGHAM* 

There  have  been  but  few  new  developments  in  the 
past  year  in  line  switches  or  protective  devices. 
Therfe  are,  however,  several  types  of  equipment 
which  it  is  well  to  mention  for  the  information  of  mem- 


Fik.  1. — D  &  W  oil  fuse  cutout  on  overhead  line. 


FIk.  2. — Throttle  fuse  for  2..200  and  4.000-volt  lines. 


ber  companies  who  as  yet  have  not  tried  out  this  ap¬ 
paratus  which  others  have  found  successful. 

Several  companies  report  very  successful  use  of  D. 
&  W.  oil  fuse  cutouts  on  overhead  lines  where  heavy 

^Sub-Committee  on  Line  Switches,  Fuses  and  Protective  Devices: 
R.  E.  Cunningham,  chairman. 


FIk.  6. — Three-iK)le  oil  switch  for  2,300-volt  lines. 


Fig.  3. — Simple  fuse  mounting  for  11-kv.  transformer  installation. 


capacity  is  required.  These  fuses  are  already  well 
known  as  they  have  had  extensive  use  in  the  under¬ 
ground  and  indoor  installations.  (See  Fig.  1.) 

The  Throttle  Fuse  is  a  newer  development  in  the 
2,300-4,000  volt  class  that  has  been  used  quite  succe.ss- 
fully  on  overhead  lines  where  a  greater  rupturing  ca¬ 
pacity  is  needed  than  the  usual  insulator  type  of  fuse 
block.  (See  Fig.  2.) 

^  Fig.  3  shows  a  simple  fuse  jpiounting  quite  extens¬ 
ively  used,  for  11-kv.  transformer  installations.  The 
fuses  are  placed  and  removed  by  means  of  a  wooden 
stick  or  fuse  grabber.  Both  bakelite  and  porcelain  fu.se 
tubes  are  used. 

Figs.  4  and  5  show  the  use  of  three  pole  oil  switches 
on  2.3-kv.  and  4-kv.  lines  for  sectionalizing  and  paral¬ 
leling  purposes.  These  switches  have  been  used  for 
some  time  by  several  companies  and  are  found  to  be 
quite  satisfactory. 

Fig.  6  .shows  an  installation  of  high  voltage  three- 


-T.P.S.T.  three-pole  oil.  switch  for  paralleling 
4,000-volt  feeders. 


Fig.  6. — High  voltage  three  tank  switches  for  junction  switching 
center  on  transformer  installations. 
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tank  switches  for  a  junction  switching  center  and  for  a 
transformer  installation.  These  switches  are  reported 
to  be  very  satisfactory  and  to  have  high  rupturing  ca¬ 
pacity. 

There  has  also  been  developed  a  double  throw  switch 
for  use  where  double  service  is  desired  but  conditions 
will  not  permit  the  two  circuits  to  be  paralleled. 

There  have  been  two  new  developments  in  lightning 
an-esters  for  use  on  distribution  lines.  The  Pellet  type 


form  the  path  to  the  ground.  These  pellets  are  of  lead 
peroxide  coated  with  insulating  pow’der.  The  action  of 
the  arrester  is  very  similar  to  the  oxide  film.  *This  ar¬ 
rester  is  also  made  for  other  voltages  up  to  15,000 
volts.  (See  Fig.  7.) 

Another  arrester  that  has  been  brought  out  is  the 
auto  valve.  This  arrester  is  made  up  of  a  series  of 
carborundum  discs  separated  by  mica  washers  with  a 
small  sphere  gap  in  the  top.  This  arrester  is  made  for 
low  voltage  or  neutral  arrester  and  for  2,300  volts  up 
to  15,000-volt  service.  (See  Fig.  8.) 


Report  of  Sub-Committee  on 
4, 000- Volt  Overhead  Distribution 
By  N.  B.  HINSON* 


The  tremendous  growth  of  the  electrical  load  in  the 
West,  particularly  in  the  small  cities  and  communi¬ 
ties  of  California,  during  the  last  five  years  has  been 
so  rapid  that  it  has  been  difficult  to  keep  up  with  the 
demands  for  electric  energy.  In  certain  agricultural 
and  industrial  districts,  where  the  distribution  voltage 
is  11  kv.  or  16  kv.,  and  the  business  taken  on  is  in  large 
units,  additional  feeders  have  in  the  past  and  will  in 
the  future  be  able  to  take  care  of  the  growth,  but  in 
a  great  deal  of  the  territory  where  the  distribution  volt- 
ag^e  is  now  2,300  volts,  and  the  character  of  the  terri¬ 
tory,  the  size  of  the  individual  loads,  the  cost  of  con¬ 
struction  and  the  right  of  other  utilities  operating  in 
the  territory,  make  the  use  of  11  kv.  or  16  kv.  out  of 
the  question,  the  problem  of  taking  care  of  the  ever 
increasing  load  is  a  serious  one.  T^is  latter  territory 
includes  practically  all  the  cities  and  towns  and  a  great 
many  rural  sections  in  which  scattered  lighting  loads 
and  small  pow’er  loads  have  been  connected  to  2,300  volt 
lines. 

In  all  this  territory,  the  telephone  and  telegraph 
companies  are  in  combination  with  thousands  of  power 
company  poles  and  a  voltage  in  excess  of  5,000  volts 
would  necessitate  separate  pole  lines  which  would  in¬ 
crease  the  cost  of  service  and  create  considerable  op¬ 
position,  due  to  the  presence  of  two  pole  lines  instead 
of  one.  Also,  the  increased  cost  of  higher  voltage  trans¬ 
formers  for  small  loads,  particularly  lighting,  would 
make  it  practically  impossible  to  take  on  the  many 
small  consumers. 

In  the  rural  sections,  where  the  long  lines  cause 
excessive  drop,  additional  stations*  could  be  constructed, 
and  in  the  congested  city  districts  where  lines  are  be¬ 
coming  overloaded,  additional  circuits  or  heavier  cop¬ 
per  could  be  installed.  These  methods  mean  the  ex¬ 
penditure  of  large  sums  of  money,  and,  in  the  con¬ 
gested  districts,  the  installation  of  additional  circuits 
means  greatly  added  expense  for  the  new  positions,  and 
in  some  cases,  the  complete  re-arrangement  of  circuits 
and  stations.  This  leads  to  the  conclusion  that  the 
adoption  of  a  higher  voltage  than  2,300  volts,  which 
could  be  carried  on  the  present  wires,  insulators  and 
pole  lines,  with  the  minimum  change  of  equipment, 
would  be  the  solution  of  the  problem.  This  leaves  only 
two  .standard  voltages  available:  4,400  volts  delta,  or 
4,000  volts  star.  If  4,400  volts  delta  is  chosen,  it  w'ould 
be  necessary  to  change  all  the  transformers  on  the 
lines,  the  station  transformers,  regulators  and  all  other 
equipment  designed  for  2,300  volts.  Also,  all  the  old 
transformers  coming  in  from  the  lines  could  not  be  used 
again.  This  would  mean  an  enormous  loss,  when  it  is 
considered  how^  many  2,300-volt  transformers  there  are 
in  service  on  any  particular  system. 

This  leaves  the  4,000-volt  star  connected  system  as 
the  logical  one  to  use,  with  the  following  advantages: 
'ITie  present  station  transformers  can  be  used,  connect¬ 
ing  them  star  on  the  secondary  side,  instead  of  delta; 
the  present  line  transformers  can  be  used,  re-connect¬ 
ing  them  star  on  the  primary  side  for  power  and  in 
the  ca.se  of  lighting  tran.sformers,  by  re-connecting 
them  from  one-phase  wire  to  the  neutral  ground  wire. 
The  same  wire,  insulators,  cutouts,  and  pole  top 
switches  can  also  be  used.  The  station  regulators  will 
have  to  be  changed  where  they  are  now  three-phase 
2,300  volts  but  single  phase  2,300-volt  regulators  can 

*Sul>-('omiiiitte«  on  4,000-volt  Overhead  Distribution:  N.  B. 
Hinston.  chairman :  C.  E.  YounK,  R.  B.  .\yres.  E.  Y.  Porter,  G.  M. 
Bowman.  E.  R.  Northmore. 


FIk.  7. — Pellet  type  liithtninK  arrester  for  2,300-volt  lines. 


is  an  adaption  of  the  well  know'n  oxide  film  ar¬ 
rester,  In  external  appearance  it  does  not  differ  greatly 
from  the  old  compression  type  arrester  for  2,300-volt 
lines.  It  has  a  rugged  porcelain  body  supported  by  a 
suitable  bracket  for  attaching  to  cross-arm.  In  the  top 
of  the  arrester  there  is  a  small  gap,  the  upper  electrode 
being  connected  with  the  line  wire  and  the  lower  elec¬ 
trode  in  compression  contact  with  the  pellets  which 


Fijr.  8. — Auto  valve  lifrhtninK  arrester  for  2,300  to 
15,000-volt  service. 
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be  used,  three  to  each  circuit.  It  is  necessary  to  make 
some  changes  in  current  transformers,  switches,  etc., 
but  the  Expense  involved  is  not  very  great. 

There  are  several  methods  of  wiring  that  can  be 
used  on  such  a  4,000  volt  system:  fir.st,  three  wire  only 
with  the  neutral  grounded  at  the  station;  second,  four 
wire  with  the  neutral  grounded  at  the  station  only; 
third,  four  wire  with  the  neutral  grounded  at  the  sta¬ 
tion  and  at  all  the  large  power  banks  and  at  numerous 
other  points  along  the  line.  All  three  systems  are  in 
use  on  the  Pacific  Coast  though  the  first  is  used  as  an 


extension  of  the  four  wire  systems  where  the  lighting 
load  is  very  scattered  and  it  has  been  cheaper  to  use 
special  transformers  for  lighting  rather  than  carry  the 
neutral  wire  all  the  way  through.  This  is  not  the  case 
in  small  towns  and  cities  where*  the  lighting  predomin¬ 
ates.  These  special  lighting  transformers  have  a  volt¬ 
age  rating  of  4,000  volts  to  115-230  volts  in  place  of  the 
standard  2,300  volts  to  115-230  volts.  These  same 
transformers  are  also  installed  open  delta  for  small 
powder  loads  on  the  three  wire  4,000-volt  system. 

The  advantages  of  4,000  volts  as  again.st  2,300  volts 


Typical  4-kv.  transformer  installations. 


June  1,  1924] 


Journal  of  Electricity 


449 


was  operating.  Some  of  the  Eastern  companies  only 
use  the  four-wire  system  for  the  feeders  from  the  sta¬ 
tion  to  the  center  of  distribution,  running  single  phase 
mains  from  this  point.  In  scattered  territory  this  is  not 
much  better  than  the  2,300  volt  sy.stem  as  all  the  lo.sses 
in  the  single  pha.se  lines  are  at  2,300  volts.  Most  Cali¬ 
fornia  companies  not  only  have  the  feeder  four-wire 
but  carrj'  this  system  out  on  all  the  main  branch  cir¬ 
cuits  so  that  only  the  short  side  taps  are  on  single 
pha.se  or  two  phase  •wires  and  a  neutral. 

On  three  phase  powder  or  combined  power  and  light¬ 
ing  circuits  the  change  over  is  a  more  difficult  undertak¬ 
ing,  and  requires  more  of  an  interruption  to  service.  If 
the  station  has  two  or  more  banks  of  transformers  an«l 
the  load  is  such  that  during  certain  periods  one  bank 
can  carry  the  load,  the  other  bank  can  be  cut  to  4  kv. 
and  one  circuit  cut  over  at  a  time.  If  there  are  two  sta¬ 
tions,  one  of  which  can  carry  the  load  while  the  other 
is  changed  over,  or  if  an  old  sub  or  pole  top  is  to  be  re¬ 
placed  with  a  new  station,  the  new  station  can  go  on 
the  line  at  four-k\'.  The  use  of  one-to-one  ratio  trans¬ 
formers  connected  2,300  volts  delta  to  4,000  volts  star 
which  can  be  moved  from  the  outer  end  of  the  circuit 
toward  the  station  and  from  circuit  to  circuit  helps  ma¬ 
terially  in  cutting  over. 

One  of  the  difficulties  to  be  overcome  has  been  the 
old  2,300-volt  motors  that  could  not  be  cut  over  or  re¬ 
placed.  These  have  been  supplied  by  the  use  of  three- 
phase  auto  tmnsformers  4,000  volts  to  2,300  volts. 

Three  phase  4,000-volt  to  230-460-volt  transform¬ 
ers  have  not  been  used  extensively  but  are  coming  into 
use  for  pow’er  purposes  in  the  east  and  one  Pacific 
Coast  company  has  started  to  use  them  in  sizes  from 
10  leva,  to  50  kva.  The  general  practice  is  to  use  one 
primary  cut  out  on  lighting  transformers  tying  the 
other  side  solid  to  the  neutral  ground  wire.  On  open 
delta  transformers  two  cut  outs  are  used,  one  on  each 
phase  wire,  tying  the  common  point  solid  to  the  neu¬ 
tral  ground  wire.  On  open  delta  connection  it  is  neces¬ 
sary  to  reverse  the  connection  on  one  transformer,  as 
compared  to  open  delta  connection  on  2,300  volts.  This 
can  be  done  on  the  primary  or  secondary  but  if  done  on 
the  primary  it  will  not  be  necessary  to  make  any 
changes  in  case  a  third  transformer  is  installed  later. 
Care  should  be  taken  to  see  that  open  delta  loads  on  a 
three  wire  tap  line  consisting  of  neutral  and  two  phase- 
wires  are  small,  as  the  current  in  the  neutral  ground 
wire  is  1.41  times  that  in  either  phase  wire  and  the 
drop  is  at  2,300  volts  between  the  neutral  and  each 
phase  wire  and  the  drop  between  the  two  phase-wires 
is  at  4,000  volts  so  that  the  voltage  unbalance  may  be 
very  bad  if  the  line  is  long  and  t)ie  load  heavy.  Some 
power  companies  limit  the  open  delta  power  load  on 
tap  lines  to  10  kw. 

On  three-transformer  banks  and  three-phase  trans¬ 
former,  three  cut-outs  are  used,  one  on  each  phase-wire. 
Some  companies  connect  the  neutral  of  the  three  star- 


are  that  in  the  conge.sted  districts  where  the  circuits, 
switches  and  other  equipment  are  loaded  to  their  cur¬ 
rent  carrying  capacity,  the  capacity  in  kva.  of  the  cir¬ 
cuit  can  be  increased  by  75  per  cent  •without  any  in¬ 
crease  in  current,  and  with  this  additional  load,  the  per 
cent  of  voltage  drop  to  the  consumer,  will  be  reduced  to 
57  per  cent  of  that  at  2,300  volts.  In  the  sparsely  set¬ 
tled  territory  where  the  equipment  is  not  fully  loaded  in 
amperes,  but  the  voltage  drop  is  the  limiting  factor  due 
to  the  long  lines,  by  changing  to  4,000  volts,  the  load 
can  be  increased  by  200  per  cent  with  no  greater  per 
cent  drop,  or  the  lines  can  be  three  times  as  long  with 
the  same  load  and  no  greater  per  cent  drop,  or  with  no 
increa.se  in  load,  the  per  cent  drop  will  be  33  per  cent  of 
that  u.sing  2,300  volts.  The  per  cent  energy  loss  with 
the  same  load  at  4,000  volts,  will  be  reduced  to  33  per 
cent  of  that  at  2,300  volts.  The  reduction  in  voltage 
drop  increases  the  quality  of  the  service,  and  the  de¬ 
crease  in  line  loss  increases  the  efficiency  of  the  dis¬ 
tribution  system;  two  things  that  all  operating  com¬ 
panies  are  continually  striving  to  attain. 

A  number  of  the  operating  companies  in  California 
are  right  now  in  the  midst  of  a  change  over  from  2,300 
volts  to  4,000  volts  and  several  others  are  making  plans 
for  the  change  in  the  near  future.  Practically  all  are 
following  the  same  general  plan,  and  a  brief  description 
of  the  methods  used,  the  transformer  connections  and 
the  few  points  of  difference  may  be  of  interest  and 
help  to  other  companies  contemplating  changing  over 
in  the  near  future. 

First  of  all  it  is  necessarj'  to  install  the  fourth  wire 
which  is  the  star  neutral  and  ground  wire.  It  has  been 
thought  advisable  by  some  companies  to  identify  this 
wire  all.  the  way  throughout  the  system,  and  various 
methods  have  been  used,  such  as  a  white  insulator  to 
support  it,  placing  the  wire  in  a  special  location,  stencil¬ 
ing  on  the  cross-arm  a  w’hite  “G”  under  the  wire.  The 
two  are  used  on  new  work  and  the  latter  on  old  work 
w’hen  an  old  phase  wire  has  been  cut  to  the  neutral 
ground. 

The  neutral  wire  is  usually  one  size  smaller  than 
the  phase  wire  as  three  No.  4  with  No.  6  neutral,  three 
No.  2  with  No.  4  neutral,  three  No.  2/0  with  No.  2  neu¬ 
tral,  except  when  more  than  one  feeder  is  run  on  the 
.‘same  pole  line,  when  the  neutral  is  the  .same  size  as 
the  feeders,  and  is  common  to  both.  No  wire  smaller 
than  No.  6  is  used  as  the  neutral. 

When  the  old  circuit  being  changed  over  was  a  sin¬ 
gle  phase  lighting  feeder  two  new  wires  w’ere  pulled  in 
and  connected  to  one  of  the  present  wires  making  three 
wires  of  the  same  polarity.  The  transformers  w’ere 
then  reconnected  leaving  one  terminal  of  each  trans¬ 
former  still  connected  to  one  old  wire  and  connecting 
the  other  terminals  to  the  other  three  wires  so  that  the 
load  will  be  balanced  when  cut  to  four-wire  4  kv.  When 
the  main  cut  over  was  made  it  was  only  necessary  to 
change  the  jumpers  at  the  tie-in  point  and  the  system 
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Typical  4,000-volt  construction  of  the  Southern  California  Edison  Company  showing  method  of  mounting  and  connecting  transformers. 


connected  transformers  to  the  neutral  ground  wire  and 
ground  it  at  each  hank,  others  do  not  connect  any  star- 
connected  banks  to  the  neutral  and  do  not  ground  the 
primary'  neutral  wire  except  at  the  station. 

The  same  class  of  insulators,  dead-ends,  transform¬ 
er  bushings  and  other  line  material  is  used  on  4  kv.  con¬ 
struction  as  is  used  on  2,300  volts  except  along  the  coast 
in  the  salt  fog  districts.  The  general  practice  is  to  use 
ordinary  2,300-volt  plug  cut-outs  up  to  25  amp.  on  4-kv. 
lines  for  protecting  transformers  except  along  the  coast 
where  lines  are  exposed  to  salt  fog.  Here  the  cut-outs 
are  mounted  on  special  insulator  supports  to  prevent 
leakage  or  special  higher  voltage  cut-outs  are  used. 

For  capacities  above  25  amp.  and  in  the  salt  fog  dis¬ 
tricts  such  cut-outs  as  Mathews  H.  Q.  and  Q.  K.  West. 
No.  323795,  Line  Material  6,600  volts,  etc.  are  used.  Fig. 

1  illu.strates  method  u.sed  by  one  company  to  insulate 
the  2,300  volt  plug  cut-out  from  the  cross-arm  in  ter¬ 
ritory  subject  to  salt  fog  conditions. 

Some  companies  are  using  three-phase  4-kv.  regu¬ 
lators  and  others  use  three  single-phase  regulators.  It 
has  not  proved  satisfactory  to  connect  the  neutral  of 
star-delta  banks  to  the  neutral  ground  wire  when  sin- 
gle-pha.se  regulators  are  used.  Any  current  unbalance 
on  one  phase  of  the  line  causes  one  regulator  to  boost 
the  voltage  of  that  phase  and  this  unbalances  the  volt¬ 
age  between  phase-wires  and  the  neutral  ground  wire 
and  if  the  neutral  of  a  star-delta  bank  is  connected  to 
the  neutral  ground  wire,  currents  will  flow  in  the  sec¬ 
ondary  delta  due  to  the  action  of  the  bank  to  hold  the 
voltage  to  neutral  equal  on  all  phases.  Some  compan¬ 
ies  ground  the  neutral  wire  at  the  station  •  only  and 
others  at  all  power  banks  and  at  intermediate  points 
where  lighting  transformers  only  are  connected  to  the 
line,  as  well  as  at  the  station. 

The  last  three  conditions  are  the  debatable  ones  on 
the  coast,  connecting  the  neutral  point  of  star-connect¬ 
ed  power  banks  to  the  overhead  neutral  ground  wire 
or  not;  single-phase  versus  three-phase  regulators,  and 
grounding  at  the  station  only  or,  at  a  great  many  places 
along  the  line,  as  well  as  at  the  station. 

On  four-wire  4-kv.  systems  using  three-phase  regu¬ 
lators  in  which  the  neutral  of  star-connected  banks  and 
the  common  wire  of  open-delta  banks  has  been  connect¬ 
ed  to  the  overhead  ground  w'ire,  single  phase  lighting 
has  been  taken  from  the  transformers  just  as  it  would 
be  on  a  standard  2,300-volt  delta  system  with  the  light¬ 
ing  transformer  of  a  size  necessary  to  carry  the  light¬ 
ing  load  plus  its  share  of  the  power  load.  On  systems 
in  which  no  connection  is  made  to  the  ovei'head  neutral 
wire,  open-delta  banks  cannot  be  used  and  if  lighting  is 
taken  from  three-star  connected  transformers  the  dif¬ 
ference  in  capacity  between  the  lighting  transformers 
and  the  power  transformers  must  be  small  as  the  pri¬ 
mary  current  from  the  lighting  transformer  must  flow 
through  the  primary  of  the  two  power  transformers  and 

they  are  much  smaller  they  may  burn  up. 


The  accompanying  drawings  illustrate  typical  4,000- 
volt  construction  as  adopted  by  the  Southei-n  California 
Edison  Company,  the  primary  and  secondary  circuits  be¬ 
ing  placed  on  opposite  ends  of  the  same  cross-arms. 


Investigation  of  Demand  Meter 
Troubles 

By  F.  C.  GILCREST* 

AS  was  to  be  expected,  the  members  of  this  commit¬ 
tee  reported  numerous  and  serious  defects  in  prac¬ 
tically  all  types  of  equipment.  In  nearly  every 
case  at  least  part  of  the  instruments  in  service  were 
purchased  during  initial  developments.  In  some  in¬ 
stances,  owing  to  the  inherent  characteristics  of  the  ap¬ 
paratus,  the  manufacturers  now  consider  a  few  of  the 
earlier  types  of  indicating  devices  to  be  obsolete.  Im¬ 
provements  incorporated  in  the  latest  product  of  the 
manufacturers  have  eliminated  many  of  the  most  .ser¬ 
ious  defects  so  that  the  application  of  this  equipment 
may  now  be  made  with  more  satisfactory  results  than 
was  formerly  the  case.  In  spite  of  the  advance  which 
has  been  made  it  is  .still  well  to  remember  that  demand 
instruments  have  not  attained  to  the  accuracy  or  re¬ 
liability  that  now  obtains  in  watt-hour  meters. 

Standardization  of  Electrical  Measuring  Instruments 

At  the  annual  convention  of  the  American  Institute 
of  Electrical  Engineers  in  June,  1923,  H.  B.  Brooks  pre¬ 
sented  a  paper  on  the  above  subject.  Included  as  a 
part  of  this  paper  w’as  a  propo.sed  “American  Specifi¬ 
cations  for  Electrical  Measuring  Instruments.”  The 
committee  has  examined  these  specifications  and  has 
made  the  following  suggestions  for  changes  or  addi¬ 
tions: 

III — Fundamental  Definitions. 

“A  multiplier  is  a  i>articular  type  of  series  resistor."  Insert 
after  the  wortl  resistor,  "or  reactor."  This  insertion 
is  considered  necessary  to  take  care  of  induction  type 
_  instruments. 

"The  scale  lenirth"  to  be  defined  as  an  arc  drawn  throuKh 
the  middle  of  the  .scale  divisions  from  zero  to  the  end 
of  the  scale,  instead  of  the  arc  described  by  the  end  of 
the  ix)inter.  In  the  latter  case,  a  useless  extension  of 
the  |x>inter  would  ^ve  the  instrument  a  greater  scale 
length. 


‘Meter  Bureau:  C.  F.  Gilerest.  chairman;  T.  E.  Knackstedt, 
W.  C.  Wells,  J.  J.  Skinner,  A.  J.  Hall,  W.  G.  Knight,  D.  D.  Smalley. 
W.  C.  Smith.  B.  G.  Hatch.  O.  A.  Knopp,  W.  N.  Lindblad,  G.  H. 
Searle,  R.  Crowell,  W.  R.  Frampton.  A.  S.  Piice,  H.  R.  Thomas. 
J.  C.  Albert,  W.  H.  Talbott,  T.  P.  Garrett.  F.  E.  Dellinger,  J.  M. 
Morris,  J.  E.  Bridges,  G.  A.  Collins,  Lou  Johnston,  L.  A.  Nott,  J. 
G.  Monahan,  R.  G.  Jones,  A.  L.  Duesbuiy,  R.  S.  Daniels. 
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■'(c)  The  voltage  Influence.”  The  plus  or  minus  10  per  cent 
chancre  from  rated  voltage  will,  for  instance  in  the 
case  of  a  wattmeter,  changre  the  indication  plus  or 
minus  10  |)er  rent.  It  is  therefore  suggested  that  a 
reservation  be  made  as —  "assuming  the  numerical 
value  of  the  quantity  measured  remains  constant.”  In 
the  case  of  a  wattmeter  the  wattage  should  remain 
constant. 

"(e)  The  power  factor  influence.”  A  reservation  is  suggested 
to  prevent  overloading  the  current  coil.  If  a  test  is 
made  at  full  scale  the  current  would  double.  By  de¬ 
termining  the  error  at  half-scale  deflection,  this  would 
be  avoided. 

V—  Re«iuirements. 

"Dielectric  strength  tests.”  This  clause  seems  to  exclude 
ammeters  calibrated  with  a  high  voltage  current  trans¬ 
former.  A  thousand  volt  test  would  not  be  high 
enough  to  take  care  of  such  instruments.  It  was  al¬ 
ready  specified  that  "an  instrument  is  defined  as  a 
measuring  device  which  ntay  consist  of  an  indicator 
together  with  an  instrument  transformer.” 

The  committee  also  gave  consideration  to  a  suitable 
definition  for  the  rating  of  instrument  transformers.  A 
very  satisfactory  method  would  be  to  base  the  volt-am¬ 
pere  capacity  on  a  definite  percentage  change  in  ra¬ 
tio  and  phase  angle  for  a  certain  definite  change  in 
secondary  burden.  In  this  connection  it  was  the  unani¬ 
mous  opinion  that  it  would  be  very  desirable  to  have 
available  a  current  transformer  designed  for  a  second¬ 
ary  burden  of  two  or  three  volt-amperes  whose  ratio 
error  would  not  exited  -h  or  —  .5  per  cent  and  the 
phase  angle  not  to  exceed  10  min.  between  10  per  cent 
an<l  100  per  cent  of  the  normal  primary  current. 

Kva.  Metering 

It  is  the  function  of  the  Meter  Committee  to  consid¬ 
er  this  subject  only  as  it  relates  to  instruments  designed 
for  the  above  purpose  and  their  maintenance.  There  are 
several  instruments  available  for  measuring  kva.  and 
kva.-hr.  Their  descriptions  have  already  appeared  in 
committee  reports.  In  addition  to  the  quantities  just 
mentioned  some  of  these  meters  also  record  the  kilo¬ 
watt  demand  and  the  kilowatt-hours. 

Up  to  the  present  time  we  believe  there  are  no  in¬ 
stallations  in  this  state  where  meters  are  being  used  to 
record  kilovolt-ampere  hours  directly.  If  the  rate  mak¬ 
ing  authorities  decide  in  favor  of  a  more  general  appli¬ 
cation  of  this  type  of  schedule  it  will  be  po.ssible 
to  secure  the  in.struments  for  this  purpose  but  it  is 
well  to  bear  in  mind  that  the  equipment  is  not  of  es- 
tabli.shed  reliability  which  is  obtained  from  standard 
watt-hour  meters  and  will  therefore  require  much  clos¬ 
er  super^’ision. 

Theft  of  Current 

It  is  con.sidered  inadvisable  to  discuss  the  details  of 
this  subject  for  general  publication.  It  is  sufficient  to 
state  that  the  manufacturers  are  cooperating  with  the 
utilities  to  provide  installations  which  will  be  reason¬ 
ably  secure  from  unlawful  tampering.  By  introducing 
slight  changes  in  the  meter  construction  and  al.so  by 


combining  the  meter  with  iron  clatl  service  switches  the 
possibility  of  interference  is  decidedly  retluced.  As  far 
as  it  is  pos.sible  to  secure  information  we  believe  that 
the  theft  of  current  is  not  as  prevalent  in  this  section 
as  it  is  in  some  other  parts  of  the  country. 

New  Developments  in  Meter  Accessories 

For  some  phases  of  meter  testing’ work  it  is  required 
to  accurately  measure  time  intervals.  One  of  the  mem¬ 
bers,  O.  A.  Knopp,  has  devised  a  pendulum  and  relay 
combination  for  performing  this  function  which  oper¬ 
ates  very  satisfactorily.  It  was  reported  that  the  Wes- 
tinghouse  Electric  &  Manufacturing  Company  has  de¬ 
signed  an  attachment  to  be  applied  to  RA  demand  met¬ 
ers  whereby  any  number  of  these  instruments  may  be 
operated  in  synchronism.  The  arrangement  is  such 
that  one  clock  operates  all  of  the  tripping  mechanisms. 
This  device  requires  a  pair  of  connecting  wires  between 
all  the  instruments. 

The  committee  investigated  a  new  type  of  potential 
switch,  involving  a  mercury  contact,  for  use  with  ro¬ 
tating  standards.  While  this  scheme  possesses  some  very 
desirable  features  it  has  not  as  yet  proved  altogether 
satisfactory. 

Power  Measurements  on  Circuits  with  Paralleled 
Current  Transformer  Secondaries 
The  committee  investigated  the  accuracy  of  this 
method  when  three  circuits  were  involved.  The  regis¬ 
tration  of  a  totalizing  meter  was  compared  with  the 
.sum  of  three  individual  meters  supplied  by  separate 
current  transformers.  Variations  of  both  current  and 
power  factor  were  produced  and  under  all  conditions 
the  results  were  very  satisfactory.  The  maximum  er¬ 
ror  determinefl  was  approximately  1  per  cent. 

Outdoor  Metering  Equipment 
An  analysis  of  the  comparative  costs  of  indoor  and 
outdoor  types  of  instrument  transformers  shows  that 
while  the  indoor  type  is  the  cheapest  it  may  become 
the  more  expensive  to  use  if  a  housing  structure  has  to 
be  built  to  protect  it  from  the  weather.  Combination 
metering  units  in  which  both  current  and  potential  ele¬ 
ments  are  all  contained  in  one  tank  cost  approximately 
75  per  cent  higher  than  separate  units  of  the  outdoor 
type  when  considering  the  same  manufacturer's  product. 
This  difference  is  somewhat  overcome  by  the  greater  in¬ 
stallation  cost  for  the  individual  units.  As  between  dif¬ 
ferent  manufacturers'  products  there  is  a  wide  disparity 
in  prices.  In  this  territory  the  individual  outdoor  units 
have  proved  the  most  popular  as  .they  have  been  used 
in  the  great  majority  of  ca.ses. 

Standard  Testing  Facilities 
The  committee  finds  that  some  of  the  members  have 
adopted  very  satisfactory  arrangements  for  testing  con¬ 
sumers'  meters  of  large  capacity.  The  report  includes 
de.scription  of  two  and  three  wire  d.c.  installations  as 
well  as  single  and  polyphase  a.c.  installations. 


Transformer  Cooling 

By  E.  R.  STAUFFACHER* 


The  subject  of  cooling  of  transformers  is  one  which 
is  of  considerable  interest  to  the  central  stations  on 
the  Pacific  Coast  at  this  time.  The  comparatively 
high  temperature  and  the  scarcity  of  a  large  supply  of 
fresh  water,  such  as  lakes  or  rivers,  in  the  inland  val¬ 
leys  has  necessitated  that  special  means  be  devised  to 
successfully  cool  station  transformers.  The  subject  is 
so  important  that  it  was  decided  to  devote  a  good  part 
of  the  time  of  the  Apparatus  Bureau  to  this  subject. 

In  genei-al,  due  to  the  lack  of  a  large  supply  of 
fresh  water  at  the  substations  it  is  necessary  to  adopt 
means  of  cooling'  and  re-circulating  the  water  used  for 
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transformer  cooling.  A  spray  pond  or  cooling  tower  is 
used  for  cooling  the  water  and  the  results  are  satisfac¬ 
tory  from  this  standpoint.  However  with  the  gradual 
evaporation  and  the  addition  of  only  make-up  water  to 
replace  that  lost  by  leaks  and  evaporation  the  ntineral 
content  of  the  cooling  water  gradually  increases.  This 
accelerates  the  formation  of  scale  in  the  water  coils  in 
the  transformer  with  the  resulting  loss  in  efficiency  of 
heat  transfer.  To  overcome  this  tendency  to  excessive 
scale  formation  various  systems  of  water  softening 
have  been  installed  and  are  giving  satisfactory  service 
but  in  the  larger  sub-stations  the  maintenance  of  these 
systems  becomes  rather  burdensome. 

Systems  of  oil  circulation  in  place  of  water  circula¬ 
tion  through  the  coils  as  well  as  systems  which  circulate 
the  insulating  oil  directly  without  the  use  of  coils  in 
the  transformer  are  used  with  success.  The  warm  oil  is 
cooled  by  circulation  in  coils  or  radiators  which  are  lo¬ 
cated  exterior  to  the  transformer  and  which  are  im¬ 
mersed  in  water  or  upon  which  water  is  sprayed. 

The  Pacific  Gas  and  Electric  Company  reports  that 
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at  a  sub-.station  where  the  cooling:  water  contained  a 
larg:e  percentage  of  chemicals  that  had  a  tendency  to 
form  scale,  a  cooling  system  using  distilled  water  was 
installed  and  is  working  satisfactorily.  The  distilled 
water  is  circulated  and  is  cooled  by  means  of  the  natur¬ 
al  scale-forming  w’ater  flowing  over  external  radiators. 
.Self-cooled  transformers  are  used  to  a  large  extent  on 
the  Pacific  Coast  but  the  difficulty  of  moving  larger 
capacity  transformers  equipped  with  large  radiators  of¬ 
fers  quite  a  problem. 

A  number  of  reports  are  submitted  covering  var¬ 
ious  phases  of  the  problem  of  cooling  transformers.  This 
subject  is  one  which  should  be  given  most  thorough 
study  by  the  manufacturers  of  transformers  for  it  is 
felt  by  the  operating  companies  that  better  means 
could  be  devised  to  solve  this  problem. 

A  New  Development  of  the  A.B.O.  Type  Transformer 

The  letters  “A.B.O.”  have  been  designated  as  the 
type  designation  for  an  oil-insulated  transformer  cooled 
by  air  blast.  Heretofore  developments  on  the  A.B.O. 
type  have  been  confined  to  the  application  of  a  compar¬ 
atively  large  blower  equipment  forcing  a  large  volume 
of  air  at  loiv  pressure  along  the  cooling  surfaces  by 
means  of  shields  or  deflectors.  A  reduction  of  about 
50  per  cent  in  the  oil  rise  was  obtainetl  by  this  method 
of  cooling,  but  the  saving  in  cost  as  compared  with  a 
straight  self-cooled  unit  was  small  due  to  the  large 
capacity  blower  and  motor  and  quite  expensive  casing 
required.  This  small  saving  in  cost  precluded  the  gen¬ 
eral  use  of  this  type  of  transformer,  though  a  few  units 
were  built. 

Recently  further  experiments  have  been  made  to  de¬ 
termine  the  minimum  amount  of  air  required  to  obtain 
the  same  result — i.e.,  a  50  per  cent  reduction  in  oil  rise. 
Tests  show  conclusively  that  it  is  necessary  to  apply 
only  a  small  volume  of  air  in  the  form  of  small  jets  to 
the  radiating  surface  and  at  moderate  pressure.  Only 
enough  air  is  required  to  break  up  the  air  film  on  the 
radiating  surface  and  set  this  air  in  circulation.  By 
this  new  method  the  same  reduction  in  oil  rise  is  ob¬ 
tained  at  much  lower  cost  due  to  the  small  blow’er  and 
motor  required  combined  with  a  simple  desig^i  of  air 
deflector. 

The  air  piping  is  so  arranged  as  to  direct  small  jets 
of  air  on  the  radiators  at  advantageous  positions,  to  in¬ 
crease  the  cooling  efficiency. 

Estimates  indicate  that  the  A.B.O.  type  transformer 
price  will  be  approximately  half-way  between  the 
standard  water-cooled  and  the  standard  self-cooled 
types  as  showm  in  the  following  tabulation: 

Kva.  W.C.  A.B.O.  H. 


2,500  to  10,000  100  per  cent  125  to  130  per  cent  150  to  160  percent 

These  percentages  include  the  cost  of  the  blower 
equipment,  and  are  for  either  indoor  or  outdoor  service. 
The  saving  for  this  type  increases  with  the  increase  in 
capacity.  Efficiencies  will  be  approximately  the  same 
as  water-cooled  efficiencies.  Another  important  fea¬ 
ture  of  the  development  is  that  the  radiators  may  be 
detached  from  the  transformer  tank  and  all  placed  in  a 
nest  by  themselves.  The  radiators  for  two  or  three 
banks  of  transformers  may  thus  be  installed  in  a  single 
unit  so  that  the  oil  circulation  may  be  maintained  in  all 
the  transformers  continuously. 

Application  and  Advantages 

1 —  The  A.B.O.  type  ■will  be  applicable  for  installations  where 
water  is  not  available,  not  suitable  or  expensive. 

2 —  This  type  may  also  be  used  instead  of  a  straight  self-cooled 
transformer  where  the  ambient  temperature  may  be  above  40  deg.  C. 

3 —  ft  is  applicable  to  locations  where  there  is  a  great  varia¬ 
tion  in  load.  Since  the  tank  is  provided  with  a  large  radiating 
surface,  there  always  will  be  a  self-cooled  rating  of  40  to  50  per 
cent  of  normal  kva.,  with  the  blower  shut  off. 

4—  Another  imix>rtant  feature  is  that  a  8i)are  transformer  or  a 
s|>are  bank  of  transformers  may  be  connected  into  the  cooling  sys¬ 
tem  so  as  to  be  available  for  instant  service. 

5  Reiiairs  can  be  made  readily. 

6  -Cooling  system  may  be  indei)endent  of  the  transformer  tank. 
This  may  be  imimrtant  where  floor  space  is  limited.  If  desired 
the  transformer  may  be  located  indoors  and  the  cooling  system  out¬ 
doors. 

7 — The  tank  may  be  designated  to  fit  the  core  and  coils  and 
may  be  made  much  shorter  than  would  be  used  normally. 

Although  no  transfonners  of  this  new'  type  have 
been  placed  in  sei-vice,  the  manufacturers  are  satisfied 
with  the  tests  made  and  will  soon  be  in  a  position  to 
place  them  on  the  market. 


Description  of  Natural  Cooled,  Oil-Circulated 

Transformer  Cooling  System  Located  in  Long 

Beach,  Calif„  and  Designated  as  Pine  Avenue 
Sub-Station,  Southern  California 
Edison  Company 

This  installation  of  transformers,  is  of  the  outdoor 
natural  cooled  type,  being  3  units  of  2,000  kva.  each. 
The  installation  of  the  second  bank  having  a  similar 
capacity  is  now’  in  progress. 

The  substation  site  w’as  approximately  25  ft.  x  52 
ft,  and  in  order  to  accommodate  the  present  and  future 
needs,  a  three-story  and  basement  concrete  building  was 
erected.  The  transformers  are  located  in  the  basement 
and  in  order  to  have  better  air  circulation  and  consume 
less  floor  space,  the  radiators  were  removed  from  the 
transformers  and  placed  in  a  structural  steel  rack  lo¬ 
cated  on  the  roof.  The  present  and  future  racks  were 
designed  for  2  banks  of  18  radiators  each,  located  in  a 
suitable  position  to  utilize  the  sea  breezes  for  cooling. 

The  follow’ing  is  a  description  of  the  various  units 
and  system  employed  to  circulate  the  oil  from  the  trans¬ 
formers  to  the  radiators. 

The  oil  is  taken  from  a  point  located  on  the  upper  part  of 
the  transformer  shell  (thereby  getting  the  hottest  oil  In  the  case) 
through  a  common  2*^  in.  suction  line  to  a  vertical  Byron  Jackson 
2  in.  X  11  in.  centrifugal  60-gal.  per.  min.  pump  direct  connected 
to  a  5-hp.  induction  motor  and  delivered  against  a  head  of  74  ft. 
through  a  2(^  iiu  pipe  to  a  common  header  connected  to  the  bot¬ 
tom  of  the  radiators.  The  oil  then  circulates  through  the  radia¬ 
tors  and  through  a  top  header  itassing  into  a  storage  tank  located 
on  the  roof.  This  tank  has  gauge  glasses,  2\<^  in.  overflow  and 
breather  connections.  Note  that  there  is  only  one  breather  con¬ 
nection  for  the  whole  system.  The  oil  then  passes  from  the  roof 
tank  through  a  2^  in.  pipe  line  and  a  system  of  float  valves  to  a 
2-compartment  e<iualizing  tank  in  the  basement  whereby  the  oil  in 
the  uptier  compartment  is  automatically  maintained  at  a  constant 
level.  This  arrangement  is  used  to  reduce  the  pressure  on  the  line 
from  the  roof  to  the  equalizing  tank  so  there  will  be  no  pres-sure 
on  this  tank.  The  5-in.  equalizing  line  is  connected  from  the  e<iual- 
izing  tank  to  the  transformers  and  is  designed  to  replace  the  oil  as 
fast  as  it  is  withdrawn  by  the  pump.  The  oil  level  in  the  tran.s- 
former  conservator  tank  drops  5  in.  when  the  pump  is  in  oiieration. 
This  5-in.  drop  is  required  to  get  the  gravity  Aiw  from  the  e<iualiz- 
ing  tank  to  the  transformers.  The  lower  compartment  is  used  as 
an  overflow  tank  and  only  a  few  inches  rise  in  the  eciualizer  tank 
will  ring  a  bell  and  overflow  into  the  lower  compartment  where 
it  can  be  picked  up  and  recirculated  in  the  system. 

The  outstanding  feature  of  this  pipe  hookup  is,  there  is  no  pres¬ 
sure  on  the  transformers  more  than  the  normal  filling.  This  sys¬ 
tem  has  been  in  operation  for  the  last  six  months  and  to  date 
has  been  very  successful. 

Transformer  Cooling — Bureau  of  Power  and  Light, 
City  of  Los  Angeles 

The  Bureau  recently  in.stalled  a  Braun  cooling  tower 
at  its  substation  No.  1,  in  connection  w'ith  an  enlarge¬ 
ment  of  the  station.  This  tow’er  at  the  present  time  is 
considerably  underloaded.  It  is  evaporating  about  0.8 
per  cent  and  the  Bureau  is  highly  pleased  with  its  oper¬ 
ation.  This  station  formerly  used  untreated  city  w’ater, 
and  considerable  trouble  was  had  with  scale.  A  water 
softener  w’as  later  installed,  claims  being  made  that 
the  softened  water  would  gradually  dis.solve  the  scale 
in  the  pipes.  (Coils  had  been  cleaned  with  acid.)  These 
claims  were  disproved  w’hen  some  of  the  old  piping  was 
tom  down,  as  it  was  found  very  badly  encrusted  with 
scale. 

In  the  design  of  the  piping  and  pumping  layout  for 
the  above-mentioned  enlargement,  particular  attention 
W’as  paid  to  having  piping  large  enough  to  allow  for 
the  scaling  up  and  rusting  up  of  the  piping  in  serv’ice. 
Allow’ance  of  from  50  per  cent  t0|_  80  per  cent  in  excess 
of  the  theoretical,  carrying  capacity  of  piping,  was 
made  to  cover  this  point. 

Tests  made  on  a  number  of  representative  trans¬ 
formers  gave  the  following  results: 

Velocity  of  flow  through  coolihg  coils 
New  transformers,  275  ft.  per  min. 

_  Old  transformers,  200  ft.  per  min. 

The  old  transformers  tested  were  some  in  w’hich  the 
coils  had  been  recently  cleaned  with  acid.  The  conclus¬ 
ion  draw’n  from  the  above,  therefore,  is  that  much  of 
the  difference  in  velocity  is  due  to  increased  friction 
caused  by  roughening  of  the  coil  surface  by  corrosion. 

The  installation  of  standard  water  meters  on  some 
transformer  cooling  coils  as  flow  indicators  is  being 
con.sidered — using  them,  possibly,  as  both  indicating  and 
integrating  meters.  The  test  dial  on  standard  meters 
of  smaller  sizes  is  one  cubic  foot  per  revolution,  which, 
even  on  small  cooling  coils,  would  run  at  a  fair  speed 
for  indicating  purposes.  The  use  of  the  integrating 
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Transformer  oil  piping  at  Pine  Ave.  Substation,  Southern  California  Eidison  Company, 


requires  considerable  attention  tb  operate  properly. 
Other  difficulties  with  w’ater-cooled  systems  are  the  ne¬ 
cessity  for  frequently  renewing  the  water  in  the  cool¬ 
ing  system  due  to  the  concentration  caused  by  con¬ 
tinual  evaporation,  and  also  frequent  cleaning  of  the 
cooling  tower.  The  self-cooled  transformers  in  the 
larger  sizes  (3,000  kva.  and  up)  are  quite  expensive  in 
first  cost. 

The  general  layout  of  the  apparatus  used  in  the  tests 
is  showTi  in  Fig.  1.  The  oil  was  heated  by  passing  it 
through  two  5,000  watt  Everhot  heaters.  The  tempera¬ 
tures  were  measured  by  calibrated  thermometers  in 
thermometer  w’ells  at  the  inlets  and  outlets  of  the  radia¬ 
tors.  The  oil  was  circulated  by  a  centrifugal  pump  and 
the  flow  measured  volumetrically  in  a  tank.  Air  was 
blown  through  the  radiators  by  a  Buffalo  Forge  Com¬ 
pany  blower  and  the  air  velocity  measured  by  a  pitot 
tube  connected  to  an  Ellison  draft  gauge.  The  temper¬ 
ature  of  the  air  entering  and  leaving  the  radiators  was 
recorded.  The  heat  balance  between  the  oil  and  the  air 
w’as  calculated  for  each  test  and  if  the  balance  was 
not  reasonably  close  the  test  was  re-run. 

The  radiators  were  arranged  in  a  battery  of  five 
and  the  connection  so  valved  that  oil  could  be  run 
through  one  or  more  radiators  in  parallel  or  in  series 
at  various  velocities.  By  varying  the  speed  of  the  blow¬ 
er,  tests  were  made  at  several  different  air  velocities. 

The  radiators  used  were  made  by  the  Bowerbank 
Radiator  Company  of  Los  Angeles,  shown  in  Fig.  1. 
These  radiators  offer  a  direct  passage  for  the  oil  and 
air  and  present  a  large  cooling  surface.  Each  radiator 
W’as  nine  inches  square  and  four  inches  deep  in  the  di¬ 
rection  of  the  air  flow.  The  cooling  surface  in  each 
radiator,  counting  the  area  of  metal  in  contact  with  the 
oil,  is  12  sq.  ft.  Tests  were  made  with  oil  velocities 
in  the  radiators  varying  from  0.05  ft.  to  1.00  ft.  per 


feature  above  suggested,  would  be  for  the  purpose  of 
making  studies  over  a  period  of  time  to  determine  the 
amount  of  decrease  in  flow  due  to  scaling  or  rusting.  If 
desired,  the  register  train  could  be  removed  and  a  large 
hand  attached  directly  to  the  meter  shaft  thus  giving 
a  higher  speed,  to  the  indicating  pointer. 

This  Bureau  has  been  using  standard  water  meters 
for  .several  years  as  flow  indicators  in  the  oil  and  water 
lines  to  vertical  generator  thrust  bearings,  with  excel¬ 
lent  results.  No  trouble  is  anticipated  in  using  them 
on  transformers,  provided  the  cooling  tower  is  kept  free 
from  moss. 

The  cost  of  the  meters  is,  approximately,  as  follows: 

%  in.  . .  *13.00 

1  in .  19.00 

IVi  in .  36.00 


Experiments  on  Cooling  Transformer  Oil  in 
Automobile  Type  Radiators 

During  July  and  August,  1923,  the  engineering  de¬ 
partment  of  the  Southern  California  Edison  Company 
conducted  some  tests  on  a  small  scale  to  determine  the 
efficiency  of  an  automobile  type  radiator  in  cooling 
tran.sformer  oil.  The  reason  for  undertaking  these  tests 
was  to  find  a  means  of  cooling  transformers  w’hich 
would  be  low’  in  first  cost,  economical  in  operation  and 
w’ould  do  away  with  the  trouble  frequently  encountered 
in  water-cooled  installations.  Except  at  the  hydraulic 
plants,  there  is  rarely  a  supply  of  w’ater  sufficient  to 
use  without  re-circulating  through  a  cooling  tower,  and 
the  water  is  frequently  of  such  hardness  that  it  is  nec- 
es.sary  to  install  w’ater  softening  apparatus  to  prevent 
scale  deposits  in  the  transformer  cooling  coils.  For 
transformer  installations  of  12,000  kva.  and  upw’ard, 
the  W’ater  softening  apparatus  is  quite  expensive  and 


454 


Journal  of  Electricity 


[Vol.  52  — No.  11 


Fig.  1. — Layout  of  testing  apparatus  for  cooling  transformer  oil  using  automobile  type  radiators. 


.-second,  and  with  air  velocities  from  1,170  ft.  to  2,920 
ft.  per  minute.  Figs.  2  to  9  show  the  rates  of  heat 
transfer  obtained  for  the  range  of  oil  and  air  velocities 
tested. 

The  tests  showed  that  a  heat  transfer  of  20  to  25 
B.t.u.  per  sq.  ft.  per  degree  temperature  difference 
was  easily  obtainable  and  estimates  based  on  this  rate 
of  heat  transfer  indicated  that  a  radiator  installation 
for  a  bank  of  three  5,000  kva.  transformers  would  cost 
somewhat  less  than  a  cooling  tower  installation  where  a 
water  softener  was  necessary  in  addition. 

An  installation  on  the  above  lines  is  now  being  made 
to  cool  the  oil  in  a  bank  of  three  5,000  kva.  transform¬ 
ers.  If  this  proves  successful,  further  tests  will  be 
made  to  determine  the  best  type  of  radiator  to  use  and 
the  most  efficient  arrangement  of  radiators. 

In  this  installation  the  radiators  are  placed  inside  a 
stack  about  thirty  feet  high,  so  that  natural  draft  may 
be  used  during  cool  weather  and  at  times  of  low  load, 
and  it  is  believed  that  the  blower  will  be  necessary  only 
in  hot  weather  and  over  peak  loads. 

Some  of  the  large  manufacturing  companies  have 
conducted  several  investigations  on  the  effect  of  differ¬ 
ent  colors  of  paint  on  cooling  of  tanks  and  have  found 
that  coiTugated,  tubular  and  radiator  types  of  tanks 
are  not  affected  by  the  ordinary  colors  used  on  trans¬ 
formers,  such  as  black  and  light  gray.  In  fact  it  would 
not  be  expected  that  the  heat  dissipated  would  be  ap¬ 
preciably  affected  since  most  of  the  loss  is  carried  away 
by  convection  currents  upon  which  color  has  no  effect. 
The  situation  is  slightly  different  where  there  is  a  plain 
tank  in  which  case  a  little  more  than  one-half  of  the 
loss  is  dissipated  by  radiation  which  is  affected  by  col¬ 
or. 

“So  far  as  ab.sorption  of  heat  by  the  sun’s  rays  is  concerned,  it 
may  itossibly  be  a  little  better  to  have  the  tank  painted  a  light 
color  although  it  is  felt  that  it  will  not  make  very  much  difference 
one  way  or  the  other,  when  the  tanks  are  not  plain. 

“For  plain  tanks  it  would  be  expected  that  the  advantage  of 
the  light  color  is  a  iittle  more  than  for  a  corrugated,  tubular  or 
1  adiated  surface. 

“It  api>ears,  therefore,  that  the  choice  of  color  resolves  itself 
more  into  a  matter  of  appearance  and  durability  rather  than  of 
any  effect  that  it  has  on  heating.” 

“*  *  •  it  is  known  that  so  far  as  tanks  with  irregular  sur¬ 

faces  are  concerned  an  aluminum  bronze  paint  is  practically  as 
good  as  a  black  paint.  For  a  plain  surface,  investigation  shows 
that  an  aluminum  itaint  will  give  about  20  per  cent  higher  temper- 
atuie  rise  in  the  shade  than  a  black  imint.  But  if  the  plain  area 
is  in  the  sunshine  there  is  not  very  much  difference  in  the  temper¬ 
ature  rise  of  the  different  colored  tanks,  because  the  decreased  ra¬ 
diation  due  to  the  lighter  color  is  offset  by  the  decreased  absorption. 


“At  present  there  are  very  few  accurate  data  on  the  absori>tion 
of  heat  by  tanks  having  irregular  surfaces,  ininted  with  aluminum 
bronze.  However  it  is  not  logical  to  exjiect  that  if.  under  any 
set  of  conditions,  the  temperature  is  not  increased  due  to  decreased 
radiation  that  it  would  be  increased  due  to  increased  absorption.  In 
other  words,  the  two  effects  should  be  ai)proximately  eiiual  and 
opposite. 

“The  above,  however,  does  not  mean  that  a  tank  wiii  not  run 
slightly  warmer  in  the  sun  than  in  the  shade  whatever  the  color. 

"The  conclusions  on  this  subject  are  as  follows: 

1.  For  plain  tanks  in  the  shade  a  black  color  gives  a  lower 
temi)eraturc  rise  than  light  colors,  the  percentage  being  approxi¬ 
mately  as  follows: 

Black  . . .  100  i*er  cent 

Dark  Green  . . .  101  i>er  cent 

Dull  Red  .  104  jier  cent 

Dull  Gray  . . .  110  i)er  cent 

Dull  White  .  117  per  cent 

Aluminum  . . .  120  i)er  cent 

2.  For  plain  tanks  in  the  sunshine  there  is  very  little  difference 
(not  over  2  or  3  deg.  C.)  between  the  relative  heating,  although  of 
course,  all  of  them  will  naturally  give  somewhat  higher  rises  in 
the  sunshine  than  in  the  shade. 

3.  For  tanks  with  irregular  surfaces  (where  most  of  the  heat 
is  dissipated  by  air  convection  currents)  color  has  very  little  effect 
on  the  heating  in  either  the  shade  or  sunshine." 

The  Bureau  of  Power  and  Light  of  the  City  of  Los 
Angeles  has  planned  to  use  an  air  jet  system  for  the 
cooling  of  the  feeder  regulators  in  the  new  30,000  kva. 
Hollywood  Substation.  Round  hollow  tile  will  conduct 
the  air  furnished  by  a  blower  to  a  series  of  floor  venti¬ 
lator  caps  located  between  groups  of  single  phase  feed¬ 
er  regulators.  It  is  planned  to  use  from  250  to  300  cu. 
ft.  of  air  per  min.  per  group  of  two  4,800/2,400-volt- 
150/300-amp.  single-phase  regulators.  The  air  pres¬ 
sure  will  probably  be  4  oz.  of  water. 

This  appears  to  be  an  economical  way  in  which  to 
accelerate  the  cooling  of  oil  insulated  .self-cooled  equip¬ 
ment  and  it  is  hoped  that  a  more  complete  report  can 
be  funiished  next  year. 

Directed  Ventilation  of  Rotating  Machines 

At  the  beginning  of  the  year  it  was  thought  that 
the  subject  of  directed  ventilation  of  rotating  machines 
was  one  on  which  there  was  very  little  information 
available  and  consequently  would  justify  a  detailed 
study  and  discussion.  In  October  1923,  however,  the  ex¬ 
cellent  report  of  the  Sub-Committee  on  Ventilation  by 
the  Electrical  Apparatus  Committee,  Technical  Nation¬ 
al  Section,  was  published.  This  report  entitled,  “Ven¬ 
tilation  of  Central  Station  Buildings  and  Equipment” 
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covered  the  subject  so  thoroughly  that  it  was  felt  that 
little  could  be  added  to  it  by  the  Apparatus  Bureau  of 
the  Pacific  Coast  Electrical  Association  and  so  it  was 
decided  to  augment  this  report  with  photographs  show¬ 
ing  typical  installations  of  rotating  machinery  with  di¬ 
rected  ventilation  as  developed  and  used  on  the  Pacific 
Coast. 

Automatic  Reclosing  Circuit  Breaker 
Automatic  reclosing  circuit  breakers  are  beginning 
to  be  applied  on  some  of  the  larger  central  station  sys¬ 
tems  on  the  Pacific  Coast.  One  of  the  companies  re¬ 
ports  the  successful  use  of  this  equipment  on  a  number 
of  its  more  important  substations.  The  automatic  re¬ 
closing  circuit  breaker  mechanism  was  furnished  by  one 
of  the  larger  manufacturing  companies.  Another  oper¬ 
ating  company  reports  placing  an  order  for  approxi¬ 
mately  thirty  sets  of  this  equipment  and  expects  to  in¬ 
stall  it  within  the  next  six  months.  Another  Pacific 
Coast  company  reports  the  use  of  re-closing  circuit 
breaker  mechanism  with  the  necessary  relays,  all  of 
which  were  developed  by  the  engineers  of  that  com¬ 
pany.  This  last  mentioned  company,  the  San  Joaquin 
Light  &  Power  Corporation,  states  thus: 

“This  mechanism  is  applicable  to  any  type  of  switch  or  oil 
circuit  breaker  which  trips  out  from  overlo^,  reverse  power,  or 
other  reason  and  which  it  is  desired  to  re-close  in  a  definite  time 
and  for  a  definite  number  of  tryouts  if  trouble  still  persists  and 
then  lock  out  the  control  mechanism  of  that  particular  switch, 
should  the  trouble  not  be  removed. 

"The  re-ciosingr  mechanism  with  its  interval  and  limit  switches 
is  the  same  recrardless  of  the  number  of  switches  to  be  re-closed, 
each  switch  havintr  its  own  pin  enKai^ingr  solenoid,  slide-rod,  pallet 
switch  and  control  relay.  The  scheme  can  be  applied  to  one  or 
any  number  of  switches,  and  all  will  close,  one  at  a  time  only, 
and  in  their  proper  sequence,  and  only  the  switch  which  has  kick^ 
out  will  be  re-closed. 

"Power  for  operation  of  the  automatic  re-closing  mechanism 
is  obtained  from  a  transformer  at  110  volts  and  so  located  as  to  be 
not  interrupted  when  any  of  the  switches  to  be  re-closed  kick  out. 
All  relays  and  the  single  phase  motor  for  the  re-closing  mechan¬ 
ism  oi>erate  on  110-volt,  OO^ycle  current." 

The  relay  which  is  used  is  manufactured  by  the 
Western  Electro-Mechanical  Company  of  Oakland,  Cal- 
ifoiTiia.  One  of  the  manufacturer’s  representatives  in 
the  Apparatus  Bureau  has  submitted  a  report  covering 
in  general  the  status  of  automatic  a.c.  substations 
throughout  the  country.  This  field  is  so  closely  allied  to 
automatic  re-closing  circuit  breakers  that  it  was 
thought  that  it  would  be  advisable  to  incorporate  it  in 
this  report. 

The  study  of  automatic  re-closing  circuit  breakers 
.should  be  continuetl  and  it  is  suggested  that  a  commit¬ 
tee  keep  on  with  this  work  next  year.  Particular  refer¬ 
ence  should  be  given  to  reports  on  operating  troubles 
so  the  manufacturers  may  have  as  much  detailed  in- 
fonnation  as  possible  by  which  to  correct  any  defects 
in  design. 

.4utomatic  A.C.  Substations 

One  of  the  manufacturers’  representatives  of  the 
committee  has  submitted  the  following  covering  in  gen¬ 
eral  the  status  of  automatic  a.c.  substations  throughout 
the  country. 

Automatic  switching  has  been  successfully  applied 
to  the  operation  of  incoming  lines,  transformer  stations, 
and  outgoing  feeders.  In  this  application  the  major 
function  is  the  operation  of  a  particular  circuit  break¬ 
er,  or  group  of  circuit  breakers,  in  response  to  either 
overload,  underload,  undervoltage,  reverse  current  or 
unbalanced  power.  In  other  words  the  automatic  switch¬ 
ing  equipment  performs  the  same  operation  as  would 
be  performed  in  the  case  of  manual  control,  only  with 
a  more  positive  and  direct  action. 

Equipment  for  a.c.  substations  may  be  conveniently 
grouped  as  follows: 

1 —  Incoming  Line*. 

(a)  Preferential-emergency  incoming  lines  from  a  common 
source. 

(b)  Preferential-emergency  incoming  lines  from  two  inde|)end- 
ent  and  presumably  non-synchronized  sources. 

(c)  Parallel  or  tie  lines. 

2 —  Transformer  Stations. 

(a)  One  transformer  bank. 

(b)  Two  transformer  banks  with  “leading”  and  “trailing” 
banks. 

(c)  Two  or  more  transformer  banks  with  “leading”  and 
“trailing”  banks,  plus  an  emergency  line. 

3 —  Outgoing  Distribution  Feeders. 

(a)  E<iual  time  intervals  between  re-closures,  any  number  of 
breakers  re-closing  simultaneously. 


(b)  Equal  time  intervals  between  re-closures  with  a  limited 
number  of  breakers  re-closing  simultaneously. 

(c)  Unequal  time  intervals  between  re-closures,  any  number 
of  breakers  re-closing  simultaneously. 

(d)  Unequal  time  intervals  between  re-closures,  with  a  limit¬ 
ed  number  of  breakers  re-closing  simultaneously. 

Incoming  Lines.  Preferential-Emergency  from 
a  Common  Source 

At  times  a.c.  substation  busses  are  fed  from  a  gen¬ 
erating  source  by  means  of  two  incoming  lines.  The 
high  tension  voltage  at  the  substation  is  stepped  down, 
as  the  case  may  be,  to  a  bus  to  which  the  outgoing 
leaders  are  connected.  One  type  of  a  pair  of  incoming 
lines  is  known  as  “preferential-emergency  incoming 
lines  from  a  common  source.’’  Either  line  may  be  made 
the  preferential.  Voltage  failure  for  a  definite  time  on 
any  phase  of  the  preferential  line  opens  the  breaker  of 
this  line,  and  then,  if  voltage  conditions  are  correct,  the 
emergency  line  is  connected  on.  Voltage  for  tripping 
the  preferential  line  is  obtained  from  the  emergency 
line.  The  re-establishing  of  proper  voltagfe  conditions  on 
all  phases  of  the  preferential  line,  for  a  definite  period 
of  time,  re-connects  this  line,  after  which  the  emergency 
line  breaker  is  tripped.  This  permits  a  tran-sfer  with¬ 
out  dropping  the  load. 

Incoming  Lines.  Preferential-Emergency  from  Two 

Independent  and  Presumably  Non-Synchronized 
Sources. 

Where  the  preferential  and  emergency  incoming 
lines  are  connected  to  two  independent  sources  which 
are  not  necessarily  in  synchronism,  the  operation  dif¬ 
fers  slightly  from  that  mentioned  above.  The  same 
indications  are  used  for  tripping,  connecting  and  re¬ 
connecting,  the  principal  difference  in  operation  be¬ 
ing  that  the  line  breakers  are  tripped  so  that  the  two 
lines  are  not  connected  to  the  station  bus  at  the  same 
time.  Therefore,  in  switching  from  one  line  to  the 
other,  the  load  is  momentarily  dropped. 

Incoming  Lines.  Parallel  or  Tie  Lines 

Parallel  or  tie  lines  are  provided  with  the  customary 
balanced  power  protection.  The  outgoing  feeders  are  of 
the  radial  type.  Re-closing  is  obtained  after  proper 
voltage  conditions  have  been  re-established  for  a  defin¬ 
ite  time  on  all  phases  of  the  line  which  was  disconnect¬ 
ed.  Equipments  of  the  types  mentioned  above  permit 
an  automatic  a.c.  substation  to  obtain  its  supply  over 
two  independent  lines  with  the  inherent  advantages  of 
continuity  of  service  and  sectionalizing  of  the  faulty 
line.  Supervisory  control  and  indication  may  be  readily 
adapted  to  the  above. 

Transformer  Stations.  One  Transformer  Bank 

Transformer  stations  containing  only  one  transfonn- 
er  bank  and  a  number  of  outgoing  feeders,  serve  as  an 
excellent  example  of  supplying  power  to  load  centers 
of  an  economical  size  in  the  vicinity  of  a  high  tension 
transmission  system.  The  load  is  usually  mixed  indus¬ 
trial  and  lighting.  The  transformer  in  such  a  case  is 
usually  protected  by  differential  and  thermal  relays. 

The  automatic  operation  of  such  a  station  is  entire¬ 
ly  that  of  the  outgoing  feeders.  The  transformer  bank 
is  switched  on  manually  and  left  in  this  manner  until 
either  tripped  off  manually  or  by  the  action  of  the 
transformer  protective  relays.  The  operation  of  the 
outgoing  feeders  is  described  in  a  following  section. 

An  automatic  transformer  station  of  this  type  will 
provide  the  following: 

(a)  Permit  the  development  of  new  load  centers  for  servinK 
small  communities. 

(b)  Convert  attendance  charges  into  profit. 

(c)  Re-establish  service  in  a  positive  manner  and  in  a  mini¬ 
mum  time. 

(d)  Feeder  copper  may  be  decreased  by  the  proper  location  of 
a  number  of  such  stations. 

(e)  Sectionalizing  of  the  load  may  be  obtained  so  that  serious 
troubles  may  be  isolated  thereby  affecting  a  minimum  portion  of 
the  distribution  system. 

Supervisory  control  and  indication  may  be  readily 
added  to  such  stations  so  as  to  allow  the  control  to  be 
centralized  at  one  point,  as  for  example,  the  load  dis¬ 
patcher’s  office.  Any  oil  circuit-breaker  may  be  operat¬ 
ed  in  this  manner  and  an  indication  obtained  of  its 
operation  at  the  remote  point. 


ers.  Inasmuch  as  the  feeders  are  described  later  only 
the  operations  appertaining  to  the  transformers  proper 
will  be  discussed  here. 

Differential  and  thermal  protection  is  provided  as 
previously  mentioned.  It  is  possible  to  make  either 
transformer  “leading.”  The  selection  is  usually  made 
by  throwing  a  double  throw  switch  to  the  proper  posi¬ 
tion.  A  totalizing  contact  making  ammeter  in  each 
phase  measures  the  total  current  supplied  the  low  ten¬ 
sion  bus.  At  times  this  current  is  measured  on  the  high 
tension  side,  but  due  to  the  saving  effected  by  the  use 


Transformer  Stations.  Two  Transformer  Banks  with 
“Leading”  and  “Trailing”  Banks 
Transformer  stations  are  sometimes  used  where  one 
transformer  bank  has  sufficient  capacity  to  take  care 
of  the  light  load  in  between  peak  periods  with  a  second 
transformer  added  in  response  to  load  demand  during 
the  latter  periods.  Such  stations  are  used  where  the 
saving  obtained  justifies  the  addition  of  a  second  bank 
with  its  control.  The  operation  of  such  a  station  con¬ 
sists  in  switching  on  or  off  of  the  transformers,  in  re¬ 
sponse  to  load  demand,  and  in  the  operation  of  the  feed¬ 


Typiral  installations  of  rotating  machinery  with  directed  ventilation  as  developed  and  used  on  the  Pacific  Coast. 
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of  lower  voltage  current  transfox'mers,  it  has  been 
found  advisable  to  place  these  transformers  on  the  low 
tension  side.  A  different  set  of  transformers  must  be 
provided  for  totalizing,  than  that  which  is  used  for  dif¬ 
ferential  and  thermal  protection. 

Continued  overload  for  a  definite  time  in  any  one 
phase  of  the  “leading”  transformer  bank  will  bring  on 
the  second  or  “trailing”  transformer  bank.  Continued 
underload,  for  a  definite  time,  in  all  phases  will  drop  off 
the  second  or  “trailing”  transformer  bank.  In  case  of 
loss  of  voltage  on  the  incoming  line  supplying  the  “lead¬ 
ing”  bank,  the  high  and  low  tension  breakers  trip  be¬ 
fore  the  second  bank  is  brought  on.  The  re-establish¬ 
ing  of  proper  voltage  on  the  “leading”  bank  will  re-con- 
nect  the  latter  on  again,  after  which  the  “trailing” 
bank  will  be  dropped  off  or  remain  on  as  determined  by 
load  conditions. 

The  operation  of  the  thermal  device  on  either  trans¬ 
former  bank  will  drop  that  particular  bank  out  of  ser¬ 
vice  and  hold  it  there  until  opportunity  is  afforded  for  it 
to  cool  as  determined  by  the  length  of  time  required 
for  the  thermal  relay  to  reset.  Operation  of  any  dif¬ 
ferential  relay  trips  out  both  the  high  and  low  tension 
breakers  of  the  respective  bank.  These  relays  are  hand 
reset,  which  necessitates  inspection  and  location  of  trou¬ 
ble  before  the  bank  is  replaced  into  service. 

Besides  having  the  advantages  set  forth  in  the  pre¬ 
ceding  type  of  substation,  this  type  of  substation  pro¬ 
vides: 

(a)  Minimized  losses  during  light  load  periods. 

(b)  Flexibility  of  operation,  with  a  greater  dependability  of 
power  In  case  of  line  or  apparatus  failure. 

Supert’isoiy  control  and  indication  may  be  readily 
adapted  to  this  type  of  substation.  Time  switches  may 
be  provided  in  place  of  the  contact  making  ammeters 
and  also  for  operating  lighting  feeders. 

Transformer  Stations.  Two  or  More  Transformer  Banks 
with  “Leading”  and  “Trailing”  Banks  Plus 
an  Emergency  Line 

A  more  advanced  form  of  automatic  substation  is 
obtained  when  two  or  more  transformer  banks  are  used 
together  with  an  emergency  line  and  its  transformer 
bank.  The  latter  may  replace  any  or  all  transformer 
banks,  in  the  case  of  failure  of  the  other  lines  or  of  a 
failure  or  overheating  of  any  transformer  bank.  Such 
substations  are  usually  located  in  large  cities  where  an 
opportunity  is  provided,  due  to  the  widely  changing 
load,  to  use  a  number  of  transformer  banks,  and  where, 
due  to  the  dependability  of  power  required,  an  emer¬ 
gency  line  must  be  provided. 

In  such  a  substation,  differential  and  thermal  pro- 
twtion  is  provided  for  the  transfonners.  The  opera¬ 
tion  of  the  outgoing  or  distribution  feeders  is  described 
in  a  following  section. 

Assume  that  there  are  three  incoming  lines  with 
their  respective  transformer  banks  and  an  emergency 
line  with  its,respective  bank.  During  light  load  periods 
one  bank  can  carry  the  entire  load.  Each  bank  has  its 
owm  supply  line  direct  from  the  generating  source. 
Bank  No.  1  carries  the  load  during  light  load  periods. 
Due  to  increased  load  as  showm  by  increased  current  in 
any  phase  for  a  definite  time,  indicated  by  totalizing 
ammeters.  Bank  No.  2  is  connected  on,  and  the  substa¬ 
tion  bus  is  “cut”  so  that  Bank  No.  1  feetls  its  share  of 
the  load  direct,  w'hile  Bank  No.  2  carries  the  remaining 
outgoing  feeders.  A  further  increase  in  load  demand, 
brings  on  Bank  No.  3  and  the  substation  bus  is  further 
“cut”  so  that  each  bank  feeds  its  own  share  of  the  load 
(Urect  and  without  any  interconnection  with  the  other 
lines.  Radial  feed,  direct  from  the  generating  source, 
simplifies  the  control  and  eliminates  complicated  pro¬ 
tective  circuits  that  would  otherwise  arise. 

If,  w’hile  Banks  No.  2  and  No.  3  are  connected  on, 
and  the  load  decreases  in  all  phases,  for  a  definite  time, 
the  station  bus  will  be  re-connected  so  as  to  transfer 
the  load  to  either  Banks  No.  2  and  No.  1,  or  No.  1  alone 
(as  the  case  may  be)  without  dropping  the  load. 

Voltage  failure  or  overheating  will  drop  off  any  bank 
which  in  turn  will  be  replaced  by  the  emergency  bank. 
Re-establishing  of  proper  voltage  conditions  or  cooling 
will  re-connect  the  particular  bank  after  which  the 
emergency  bank  will  be  disconnected.  This  type  of  sta¬ 
tion  has  a  greater  degree  of  flexibility  and  provides  for 
a  greater  continuity  of  service  than  those  previously  de¬ 
scribed. 


Outgoing  Distribution  Feeders 

Practically  all  outgoing  feeders  are  of  the  radial 
type.  In  general  the  operation  betw'een  various  types  of 
control  differs  but  slightly.  After  the  breaker  has 
opened  on  overload  it  remains  open  for  a  time  inten’al 
(which  may  be  equal  or  vary)  and  is  then  re-closed  re¬ 
gardless  of  external  circuit  conditions.  In  this  way  the 
operation  duplicates  that  usually  obtained  manually. 

TTiis  operation  is  repeated  a  number  of  times  at  suit¬ 
able  time  intervals,  and  if  the  circuit  conditions  are 
such  as  to  cause  further  tripping  the  breaker  is  locked 
out  by  a  hand  reset  relay.  The  disappearance  of  over¬ 
load  conditions  before  a  fixed  time  has  expired  allows 
the  control  equipment  to  reset  and  thus  have  available 
a  fresh  sequence  of  operations. 

The  operation  of  these  equipments  is  identical 
whether  used  in  manually  or  automatically  operated 
substations.  They  have  proved  especially  applicable 
to  large  manually  operated  substations  with  a  large 
number  of  outgoing  feeders. 

These  equipments  are  in  general  a  grouping  of 
standard  devices  acting  as  a  unit.  The  main  circuit  in¬ 
terrupting  device  is  the  same  as  used  in  manual  opera¬ 
tion  with  a  possible  addition  of  a  suitable  mechanism. 
The  assembly  of  the  devices  on  a  structural  steel 
framework  for  voltages  up  to  and  including  6,600  gives 
sufficient  compactness  and  rigidity  so  that  the  equip¬ 
ment  may  be  treated  as  a  unit  in  its  course  of  manufac¬ 
ture,  shipment,  installation  and  operation.  For  volt¬ 
ages  over  6,600  it  has  been  found  desirable  to  locate 
the  breaker,  mechanism,  etc.  remote  from  the  switch¬ 
board  panel. 

One  type  of  outdoor  equipment  has  been  designed 
in  which  a  standard  indoor  breaker,  with  mechani.sm 
and  relays  are  placed  in  a  suitable  steel  housing.  A 
second  type  of  outdoor  equipment  is  designed  so  as  to 
least  alter  the  general  construction  of  the  circuit  break¬ 
er  supporting  framework.  In  other  wrords,  the  enclos¬ 
ing  case  for  the  relays,  panel  and  mechanism  is  adapt¬ 
ed  to  the  breaker. 

Outgoing  Distribution  Feeders.  Equal  Time  Intervals. 

Any  Number  of  Breakers  Re-Closing  Simultaneously 

Equal  time  intervals  between  re-closures  are  pro¬ 
vided  by  the  use  of  a  definite  time-delay  relay  which  re¬ 
sets  after  each  closing  operation  of  the  circuit  breaker. 
The  tripping  of  the  breaker  also  actuates  a  notching 
relay  which,  in  a  way,  counts  the  number  of  operations. 

If  a  breaker  trips  a  sufficient  number  of  times,  within 
a  fixed  time  interval,  the  contacts  of  the  notching  relay 
open  and  prevent  further  automatic  operation.  The 
notching  relay  must  then  be  reset  by  hand.  In  one  form 
of  this  control  no  provision  is  made  against  overloading 
the  control  source  due  to  the  closing  a  number  of  break¬ 
ers  simultaneously. 

Outgoing  Distribution  Feeders.  Equal  Time  Intervals, 
with  a  Limited  Number  of  Breakers 
Re-Closing  Simultaneously 

The  operation  here'  is  the  same  as  that  previously 
described  with  the  exception  that  the  control  is  so  ar¬ 
ranged  that  only  one  or  a  limited  number  of  breakers 
may  be  closed  at  a  time  thus  decreasing  the  size  of 
storage  battery  required  for  control  power.  This 
method  of  control  is  not  recommended  where  a.c.  con¬ 
trol  is  used  since  it  has  been  found  cheaper  to  provide 
the  extra  kilowatts  of  control  power  than  to  add  the 
necessary  interlocking  devices  in  the  control  circuits. 

Outgoing  Distribution  Feeders.  Unequal  Time 
Intervals.  Any  Number  of  Breakers 
Re-Closing  Simultaneously 

Unequal  time  intervals  between  re-closuros  are  ob¬ 
tained  by  the  use  of  a  motor  operated  timer  haying 
three  contact  arms,  set  at  different  angles.  The  timer 
is  adjusted  so  that  a  complete  cycle  is  perfonned  in  a 
definite  time,  usually  from  2  to  3  minutes.  The  var¬ 
ious  angles  ^tween  the  contact  arms  repre.sent  differ¬ 
ent  time  intervals.  Once  released  the  timer  anris  move 
in  the  same  direction  until  they  reach  their  noi-mal  pos¬ 
ition.  In  this  manner  the  cycle  of  operation  is  deter¬ 
mined  by  the  timing  device.  The  breaker  must  be 
stripped  at  suitable  intervals  in  order  to  obtain  the 
maximum  number  of  re-closures  available  in  one  cycle 
of  operation  of  the  timer.  As  contrasted  with  the  meth¬ 
od  of  control  mentioned  in  the  two  previous  sections  it 
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will  be  noted  that  in  the  latter  methods  the  breaker 
itself  determines  the  number  of  re-closures. 

With  the  control  jfiving  unequal  time  inten’als,  the 
breaker  is  locked  out  if  it  should  be  opened  a  few  se¬ 
conds  before  the  timer  reaches  its  normal  or  zero  posi¬ 
tion.  In  this  manner  it  may  miss  one  or  even  two  re¬ 
closures  and  still  be  locked  out  after  tripping  the  se¬ 
cond  time.  Such  a  condition,  however,  is  more  or  less 
remote  since  the  overload  conditions  usually  are  of 
.such  nature  as  to  obtain  successive  tripping. 

Outgoing  Distribution  Feeders.  Unequal  Time 

Intervals,  with  a  Limited  Number  of  Breakers 

Re-Closing  Simultaneously 

This  method  of  control  is  practically  the  same  as 
that  mentionetl  in  the  foregoing  section  and  has  the 
same  features  in  the  method  of  protecting  the  control 
source  from  overload  as  mentioned  under  the  corres¬ 
ponding  type  of  control  with  equal  time  intervals. 
Equal  time  intervals  between  re-closures  take  care  of 
most  requirements  for  industrial  service,  that  is,  mixed 
power  and  lighting  load.  Unequal  time  intervals  be¬ 
tween  re-closures  are  provided  with  equipments  where 
practice  has  shown  that  after  the  first  re-closure  the 
breaker  will  usually  remain  closed.  For  subsequent 
operations  the  interv’al  is  gradually  increased  so  as  to 
lessen  the  duty  on  the  oil  circuit  breaker. 

The  idea  of  a  unit  design  of  a.c.  feeder  equipments 
has  the  advantages  as  outlined  in  the  introduction  to 
this  section.  The  equipments  re-establish  service  in  a 
minimum  time  with  the  same  degree  of  reliability  at 
all  hours.  'Fhey  permit  the  supplying  of  small  load 
centers  wiith  a  greater  return  in  revenue  than  would 
be  obtained  in  the  case  of  manual  operation.  In  the 
case  of  larger  load  centers  this  feature  is  more  pro¬ 
nounced.  At  times  it  has  been  found  advisable  to  oper¬ 
ate  feeders  of  this  type  by  means  of  supervisory  con¬ 
trol  so  that  the  control  and  indications  are  obtained  at 
one  central  point. 

Relays  and  Relay  Application 

During  the  past  year  there  has  been  a  decided  trend 
among  the  Pacific  Coast  central  stations  towards  the 
application  of  modern  types  of  relays  for  the  purpose 
of  sectionalizing  a  portion  of  transmission  line  which 
is  short-circuited,  or  grounded.  In  large  inter-connect¬ 
ed  high  tension  networks  it  is  vital  that  the  section  of 
the  network  in  trouble  should  be  removed  from  the  sys¬ 
tem  before  synchronous  apparatus  falls  out  of  step  and 
the  whole  system  is  split  up  with  the  resulting  inter¬ 
ruption  to  service.  The  discussions  of  the  Apparatus 
Bureau  on  this  subject  were  devoted  largely  to  the  re¬ 
sult  of  the  u.se  of  specific  types  on  the  systems  and  tak¬ 
en  part  in  by  the  members  representing  such  systems. 
Methods  of  checking  relay  operations,  relay  mainten¬ 
ance,  and  methods  of  keeping  records  of  relay  per¬ 
formances  were  brought  out. 

The  use  of  double  trip  relays  in  place  of  the  single 
trip  type  with  the  necessary  auxiliary  relays  is  appar¬ 
ently  gaining  in  popularity  on  the  Pacific  Coast  and  one 
large  company  has  adopted  this  type  as  its  standard. 

The  use  of  double  trip  relays  has  the  advantage  in 
that  it  tends  to  simplify  the  control  wiring.  On  the 
other  hand,  it  will  be  necessary  to  determine  if  the 
double  trip  contacts  will  remain  in  adjustment  after 
being  in  service  for  some  time  so  there  will  be  no  ques¬ 
tion  as  to  the  reliable  performance  of  this  relay.  Tw’o 
of  the  large  manufacturing  companies  are  now  supply¬ 
ing  induction  type  relays  equipped  with  operation  in¬ 
dicators.  This  attachment,  which  is  really  an  internal 
annunciator,  will  be  of  considerable  value  in  analyzing 
relay  operations  and  studying  transmission  line  shorts. 
The  Pacific  Coa.st  companies  are  now  beginning  to  pur¬ 
chase  relays  equipped  with  this  device  and  some  are 
going  so  far  as  to  install  the  operation  indicator  in 
relays  already  in  service  on  their  systems. 

The  practice  of  sealing  relays  in  the  same  manner 
as  integrating  kw’.-hr.  meters  are  sealed  is  being  ser- 
iou.sly  considered  by  some  of  the  Pacific  Coast  central 
stations.  One  large  company  has  definitely  decided  to 
put  this  policy  into  effect.  It  is  felt  that  the  importance 
of  relays  in  isolating  short  circuits  and  minimizing  sys¬ 
tem  interruptions  justifies  that  all  possible  means  be 
taken  to  prevent  any  unauthorized  changing  of  relay 
settings.  Such  settings  must  be  based  on  a  considera¬ 
tion  of  the  system  as  a  whole.  A  change  of  setting  in 
a  relay  at  a  certain  station  without  consideration  of 


the  other  stations  on  the  system  can  only  result  in 
faulty  operation  at  the  time  of  a  short  circuit  on  the 
system. 

The  successful  application  of  relays  for  the  pur¬ 
pose  of  clearing  trouble  on  long  transmission  lines 
operating  at  the  highest  voltage  yet  attempted  (220  kv.) 
is  reported  by  two  large  California  systems.  The  value 
of  relays,  when  combined  with  suitable  oil  circuit 
breakers,  for  isolating  a  section  of  line  which  is  suf¬ 
fering  from  a  flash-over  has  been  thoroughly  proved. 
Before  the  application  of  relays  for  automatic  circuit 
breaker  operation  a  flash-over  on  an  important  high 
voltage  transmission  line  w’ould  result  in  a  system  shut¬ 
down  for  a  period  of  from  one-half  minute  to  severe  1 
minutes.  Since  the  application  of  relays,  the  only  evi¬ 
dence  of  a  flash-over  is  the  automatic  opening  of  the 
oil  circuit  breakers  at  each  end  of  the  sect'on  of  the 
transmission  line  in  trouble.  The  system  suffers  no  in-' 
terruption: — the  only  indication  being  a  drop  in  voltage 
of  about  ten  per  cent  for  a  period  of  fifteen  .seconds. 

The  impedance  or  distance  relay  which  has  only 
been  on  the  market  for  a  short  time  offers  considerable 
promise  for  successful  application  in  complicated  trans¬ 
mission  networks.  One  system  on  the  Pacific  Coast  re¬ 
ports  an  installation  covering  a  number  of  i-elays  in  a 
small  loop,  but  up  to  this  time  there  is  very  little  to  re¬ 
port  covering  the  results  obtained  by  their  use.  It  is 
expected  that  there  will  be  more  installations  of  this 
type  of  relay  on  the  Pacific  Coast  during  the  coming 
year. 

The  advantage  of  systematically  reporting,  tabulat¬ 
ing  and  analyzing  operating  troubles  which  cause  sys¬ 
tem  interruptions  is  more  apparent  each  year.  One 
large  company  reports  that  the  dispatching  supervisor 
tabulates  the  service  interruptions  classified  under  cau.se 
and  potential  and  from  this  classification  the  engineers 
concerned  determine  what  steps  to  take  to  minimize  in¬ 
terruptions  in  the  future.  It  appears  that,  if  possible,  a 
standard  method  of  reporting  and  exchanging  inform¬ 
ation  covering  causes  of  system  interruptions  on  the 
various  Pacific  Coast  systems  would  accomplish  much 
good.  It  might  form  a  basis  for  future  designs  of  ma¬ 
chinery  and  lines  and  possibly  suggest  corrective  meas¬ 
ures  in  operating  routine.  It  is  believed  that  this  sub¬ 
ject  is  of  sufficient  importance  to  justify  the  appoint¬ 
ment  of  a  sub-committee  of  the  Apparatus  Bureau,  Pa¬ 
cific  Coast  Electrical  Association,  to  study  the  subject 
more  thoroughly  next  year. 

The  principal  work  which  has  been  undei-taken  by 
the  national  relay  sub-committee  this  year  has  been  in 
preparing,  editing,  and  advance  selling  of  the  Relay 


Typical  unit  circuit  calculatinR  table  u^ed  by  Bureau  of  Power  and 
Liirht.  Los  Angeles.  Calif. 


Handbook  in  which  the  Pacific  Coast  members  of  this 
sub-committee  have  assisted.  It  is  gratifying  to  note 
that  although  the  allotment  to  the  Pacific  Coast  was  200 
copies,  advance  orders  for  approximately  350  copies 
have  already  been  secured,  and  it  appears  as  if  500 
copies  will  be  absorbed  in  this  territory.  The  Relay 
Handbook  will  serve  as  the  report  of  all  the  work  of 
the  National  Relay  Sub-Committee  up  to  the  date  of 
publication.  It  “will  be  a  complete  treatise  on  the  sub¬ 
ject  of  relays,  including  illu.strated  descriptions,  direct 
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and  alternating  current  relay  schemes,  methods  of  trip, 
a  study  of  relay  current  and  potential  transformers, 
calculations  of  short  circuit  values  in  alternating  cur¬ 
rent  systems,  calibration,  maintenance,  testing,  and 
records,  with  a  complete  bibliography.” 

The  calculation  of  the  current  flowing  on  a  trans¬ 
mission  network  at  the  time  of  a  short  circuit  becomes 
quite  involved  and  is  somewhat  laborious  when  the 
system  consists  of  more  than  a  few  generating  plants, 
transmission  lines  and  sub-stations.  To  overcome  the 
necessity  of  this  tedious  calculation  a  device,  known  as 
a  calculating  table  or  board,  is  coming  into  general  use 
throughout  the  country.  The  engineers  of  some  of  the 
Pacific  Coast  systems  felt  that  the  calculating  table 
which  had  been  in  general  use  was  too  elaborate  and, 
consequently,  calculating  tables  are  being  devised  which 
are  less  expensive  and  thoroughly  satisfactory  for  the 
system  concerned,  even  though  they  lack  the  flexibility 
of  some  of  the  other  tables  in  use  in  the  country.  A 
short  description  of  two  calculating  tables  now  in  use 
on  the  Pacific  Coast  is  included  as  part  of  this  report. 

Calculating  Table  for  Calculating  Short  Circuit 

Currents  on  Distribution  Networks  as  Built  by 
Bureau  of  Power  and  Light,  City 
of  Los  Angeles 

Short  circuit  calculating  tables  are  of  two  general 
classes — first,  those  which  are  built  up  of  fixed  values 
of  resistance  adapted  for  one  particular  system  and  se¬ 
cond,  those  built  up  of  adjustable  resistances  which  may 
be  set  for  any  system  or  part  thereof.  After  investi¬ 
gating  the  two  different  classes,  the  Bureau  of  Power 
and  Light  decided  that  inasmuch  as  their  distribution 
system  was  changing  very  rapidly  due  to  growth,  the 
second  type  of  table  would  be  of  much  greater  service 
to  their  department. 

For  their  present  system  it  was  decided  to  build  a 
sixty  unit  table,  but  so  constructed  that  extensions 
could  be  added  at  any  time.  Following  out  this  idea 
the  table  was  divided  into  two  sections  of  thirty  units 
each,  built  up  on  individual  structural  steel  frame  work 
the  sections  being  bolted  together  by  four  bolts  through 
the  angle  iron.  Two  detachable  ends  were  built  so  as 
to  give  a  finished  appearance  and  protect  the  interior. 
At  any  time  that  it  is  desired  to  increase  the  size  of  the 
table,  one  end  may  be  detached  and  another  section  of 
thirty  units  added. 

The  photographs  herewith  show  the  general  ar- 
I'angement  of  the  table.  The  resistance  units  are  of 
Waj-d  Leonard  manufacture  of  4,400  ohms  each.  They 


.'^ixty-unit  calculatint;  table  as  used  by  the  Bureau  of  Power  and 
Lisht.  Los  Angeles,  Calif. 


are  mounted  in  groups  of  five  on  a  Micarta  panel,  each 
panel  being  fastened  to  the  steel  frame  work  independ¬ 
ently.  Each  unit  is  divided  into  ten  steps  of  400  ohms 
each  and  ten  steps  of  40  ohms  each,  which  are  connected 
to  contact  buttons  mounted  on  the  front  of  the  Micarta. 
'I’wo  contact  levers  are  provided,  pivoted  at  the  center 
of  the  circle  of  contacts  and  electrically  connected  to 
e  ach  other,  which  .short  circuit  any  desired  per  cent  of 
the  rheostat.  The  400-ohm  sections  represent  10  per 
cent  reactance  and  the  40-ohm  sections  1  per  cent;  the 
total  rheostat  thus  represents  110  per  cent  reactance. 


For  the  purpose  of  making  connections  between  the 
different  units,  there  are  provided  seven  hundred  and 
twenty,  one-wire  telephone  jacks.  These  jacks  come 
mount^  on  jack-strips  of  hard  rubber  and  ten  to  the 
strip.  The  ten  jacks  on  every  strip  are  shorted  to¬ 
gether  thus  forming  a  bus.  The  jack-strips  are  laid  one 
upon  the  other  in  vertical  tiers  twelve  high.  There  are 
three  tiers  to  the  section  or  six  tiers  in  the  total  table. 
All  jacks  on  the  bottom  row  of  each  tier  are  connected 
together  across  the  total  board  and  tied  to  the  positive 
terminal  of  the  motor  generator.  Likewise,  the  second 
row  are  all  connected  together  and  connected  to  the 
negative  terminal  of  the  motor  generator.  This  leaves 
ten  rows  of  ten  jacks  in  each  vertical  tier,  or  sixty  in¬ 
dependent  busses  on  the  total  table  for  connection  pur¬ 
poses  in  setting  up  the  net  work.  The  terminals  of 
each  rheostat  unit  terminate  in  one-wire  telephone  cords 
equipped  with  one-wire  plugs.  These  cords  drop 
through  holes  in  the  table  leaving  the  plugs  standing 
vertical  and  are  arranged  in  pairs  along  the  length  of 
the  table  as  shown  in  the  photograph. 

Corresponding  to  each  pair  of  cords  there  is  a  row 
of  sixty  telephone  keys.  A  key  is  thus  provided  for 
each  rheostat  and  its  purpose  is  to  cut  an  ammeter  into 
the  circuit.  This  is  clearly  shown  in  the  accompanying 
wiring  sketch.  There  is  also  provided  a  key  for  re¬ 
versing  the  polarity  on  the  ammeter.  This  ammeter  is 
provided  with  two  scales.  A  double-throw  telephone 
key  shifts  from  one  scale  to  the  other.  The  maximum 
readings  of  the  two  scales  are  0.5  amperes  and  0.05  am¬ 
peres.  Current  is  supplied  for  operating  the  test  table 
by  a  small  vertical  motor  generator  set. 

To  operate  the  board,  the  distribution  network  it 
is  desired  to  investigate  is  reduced  to  a  convenient  base 
kva.,  by  multiplying  the  reactances  of  all  generating 
and  tran.sforming  equipment  by  the  ratio  of  the  cho.sen 
ba.se  kva.  to  the  kva.  capacity  of  the  particular  equip¬ 
ment. 

Line  reactances  are  also  reduced  to  the  base  kva. 
by  the  following  formula: 

Base  kva.  X  Reactance  (ohms) 

Per  cent  Reactance  = - 

(kv.)*  X  10 

where  kv.  represents  kilovolts  at  which  the  line  is  oper¬ 
ated. 

One  terminal  of  all  the  rheostats  repre.senting  gen¬ 
erating  equipment  is  plugged  in  on  the  positive  bus, 
the  other  terminals  are  tied  to  bus.ses  to  which  are  con¬ 
nected  the  various  lines  and  transformers  of  the  net¬ 
work  under  investigation.  The  rheostats  are  set  to  the 
percentage  reactance  (reduced  to  the  base  kva.)  cor¬ 
responding  to  the  particular  apparatus  or  line  or  group 
of  lines  it  is  intended  to  repre.sent.  When  completed, 
the  table  represents  a  miniature  distribution  system 
similar  to  that  under  investigation.  Ohmic  resistance 
of  the  system  is  neglected,  the  reactance  being  repre¬ 
sented  on  the  calculating  table  by  resistance.  This 
leads  to  .some  error,  giving  short  circuit  values  too  high 
but  the  error  is  usually  small  and  on  the  safe  side. 

To  study  the  effect  of  a  short  circuit  at  any  point  of 
a  system  thus  set  up,  it  is  only  necessary  to  connect  the 
point  to  the  negative  bus,  then  by  means  of  the  switch 
keys,  ammeter  readings  may  be  taken  on  any  line  trans¬ 
former  or  generator  and  the  magnitude  and  direction  of 
the  current  recorded.  By  setting  the  rheostat  of  one 
unit  to  zero,  the  cords  to  this  rheostat  may  be  used  for 
this  purpose  and  the  total  short  circuit  current  which 
occurs  at  this  point  may  be  read  on  the  ammeter.  The 
current  which  is  read  on  the  ammeter,  multiplied  by  a 
constant,  gives  the  value  of  the  true  short  circuit  cur¬ 
rent  that  will  flow  in  the  system  under  investigation. 

If  the  instantaneous  reactance  of  the  synchronous 
equipment  (reduced  to  the  base  kva.)  is  used  in  setting 
the  rheostats  representing  the  generators  and  synchron¬ 
ous  impedance,  then 

(Base  kva.)  X  1,000 

L  = - X  i 

1.73  X  .026  XE 

where  lo  =  Instantaneoun  amperes,  effective  value, 

symmetrical  wave. 

E  =  Line  voltasre. 

i  =  Amperes  as  read  on  short  circuit  calculatinK 
table  ammeter. 

The  total  reactance  of  the  system  to  any  point  of  short  circuit 
is  obtained  from 


the  powerhouses,  substations,  switching  stations,  and 
transmission  lines  is  painted.  These  stations  are  placed 
in  the  most  convenient  diagrammatic  form  because  a 
geographic  arrangement  of  a  system  the  size  of  this 
company  would  necessitate  an  extremely  large  panel  in 
order  to  locate  stations  in  congested  territory. 

The  reactance  of  each  generator,  transformer,  and 
synchronous  condenser  was  obtained  from  data  fur¬ 
nished  by  manufacturers  of  this  equipment  and  the  re¬ 
actance  of  the  transmission  lines  was  calculated  from 
the  physical  characteristics  of  these  lines.  In  designing 
the  calculating  board  these  reactances  were  reduced  to 
reactance  values  based  on  500,000  kva.  When  installed 
on  the  calculating  board  these  reactance  values  are 
represented  by  equivalent  values  of  resistance.  Each 
generator,  transformer,  transmission  line  and  synchron¬ 
ous  condenser  on  the  220,000  and  60,000-volt  system  is, 
by  this  means,  represented  by  the  proper  value  of  resis¬ 
tance  which  is  connected  to  the  adjacent  resistance  in 
the  same  electrical  relation  as  the  actual  equipment  in 
u.se  on  the  transmission  system.  The  resistances  cor¬ 
responding  to  the  synchronous  machines  are  connected 
between  the  network  of  resistances  of  the  transmission 
lines  and  the  positive  bus  bar  while  the  resistances  cor¬ 
responding  to  the  lines  are  connected  to  the  negative 
bus.  Means  are  then  provided  to  impress  a  potential  of 
100  volts,  direct  current  furnished  by  a  500-watt  motor- 
generator  set,  across  the  negative  and  the  positive  bus 
bars.  At  each  location  representing  a  station  bus  and 
in  the  middle  of  each  transmission  line  suitable  per¬ 
manent  taps  are  brought  out  from  the  network  to  the 
front  of  the  board.  Telephone  jacks,  designed  to  be 
normally  closed,  are  provided  in  each  position  corres¬ 
ponding  to  each  major  oil  circuit-breaker  on  the  sy.s- 
tem.  Dummy  plugs  made  of  an  insulating  fiber  can  be 
inserted  in  any  jack  which  action  corresponds  to  open¬ 
ing  the  circuit-breaker  thus  cutting  the  piece  of  equip¬ 
ment  out  of  service. 

A  short  circuit  is  then  put  on  the  system  at  any 
point  desired.  This  is  accompli.shed  by  means  of  a  flex¬ 
ible  wire  of  negligible  resistance  permanently  attached 
at  one  end  to  .the  negative  bus.  The  other  end  is  pro¬ 
vided  with  a  clip  so  that  the  lead  may  be  readily  at¬ 
tached  to  any  of  the  taps  at  a  substation  bus  or  on  a 
transmission  line  and  thus  produce  the  short  circuit.  A 
telephone  plug  can  then  be  inserted  in  any  of  the  tele¬ 
phone  jacks  used  to  represent  the  oil  circuit-breakers  on 
the  actual  transmission  system  and  by  this  means  the 
current  flowing  in  this  switch  at  the  time  of  a  short 
circuit  can  be  determined.  It  is  also  possible  to  meas¬ 
ure  the  total  current  in  a  short  circuit  on  a  bus  and  to 
determine  in  which  direction  the  current  is  flowing  un¬ 
der  these  conditions. 

The  value  of  current  measured  by  the  ammeter  is 
multiplied  by  a  constant  of  500,000.  This  gives  the  in¬ 
stantaneous  Value  of  the  short  circuit  in  kva.  In  order 
to  calculate  the  short  circuit  current  at  any  point  it  is 
necessary  to  know  the  total  synchronous  capacity  of  the 
machines  connected  to  the  system  and  the  equivalent 
full  load  current  of  the  machines  at  the  voltage  of  the 
line  where  the  .short  is  applied.  Then 

Synchninous  rai>«rity  X  100 

-  ==  i>er  cent  reactance. 

kva.  at  the  short 

Tables  are  provided  which  give  the  constants  for 
vainous  per  cent  reactances  which  multiplied  by  the  full 
load  current  give  the  short  circuit  current. 

In  a  system  such  as  this  the  current  flow  is  enorm- 
out  at  the  time  of  a  short  circuit  on  the  bus  of  .some  of 
the  larger  substations.  The  following  examples  will 
give  an  idea  of  the  .short-circuit  current  possible  and 
will  also  indicate  the  value  of  introducing  a  small  time 
element  when  an  oil  circuit  breaker  is  called  upon  to 
clear  a  short  circuit: 

Value  of  Current  Value  of  Current 
.  the  end  at  the  end 

0.2  Sec.  of  2.0  Sec. 

Amp.  Amp. 

12,200  9.440 

10.700  8,370 

10.350  8,640 

11.350  9,120 


Per  cent  Reactance  = - 

1.73  E  lo 

where  C  is  normal  capacity  of  total  connected  synchronous  appa¬ 
ratus. 

Knowing  the  value  of  C  and  per  cent  reactance  of 
the  system  to  any  point  of  short  circuit,  the  value  of 
short  circuit  current  may  be  obtained  at  any  time  after 
short  circuit  occurs,  from  decrement  curves  as  published 
by  Messrs.  Hewlett,  Mahoney,  and  in  the  Burnham 
American  Institute  of  Electrical  Engineers  Proceedings, 
Feb.  1918. 

Thus  it  is  possible  to  determine  the  kva.  breaking 
capacity  required  on  any  oil  switch  for  any  time  setting 
of  the  relays.  The  peak  value  of  current,  first  half 
cycle,  no  load,  unsymmetrical  wave,  is 

It  =  2V2I« 

It  is  the  above  value  of  current  which  is  to  be  used  in 
calculating  the  mechanical  strain  to  which  any  appa¬ 
ratus  is  subjected  at  the  instant  of  short  circuit.  So 
far  the  table  as  constructed  by  the  Bureau  of  Power  and 
Light  has  given  perfect  satisfaction  and  has  been  a 
great  help  in  solving  questions  involving  magnitude 
and  direction  of  current  values  due  to  short  circuit  on 
their  system. 

Edison  Calculating  Table.  Description  of  Equipment 

for  Calculating  the  Short  Circuit  Current  at  .Any 
Important  Point  on  the  System 

The  application  of  oil  circuit  breakers  in  the  gener¬ 
ating  plants  and  substations  of  a  sy.stem  such  as  that  of 
the  Southern  California  Edi.son  Company  demands  that 
the  current  interrupting  duty  of  the  oil  circuit  breaker 
at  time  of  severe  short  circuits  be  definitely  determined 
in  advance.  A  transmis.sion  system  such  as  this  which 
consi.sts  of  a  coiupiete  mtwork  of  high  ten.sion  lines 
makes  the  nece.ssary  calculations  exceedingly  compli¬ 
cated. 

A  calculating  board  of  the  vertical  type  as  shown  in 
the  illu.stration  ha®  recently  been  completed  by  the  shop 
and  is  now  in  daily  use  in  the  protection  engineering 
department  of  the  Southern  California  Edi.son  Company. 
TWs  equipment  is  in  the  form  of  a  cabinet  in  which 
suitable  resistance  units  and  telephone  jacks  are  mount¬ 
ed  and  connected  in  the  same  electrical  relation  as  the 
220,000  and  the  60,000-volt  transmission  system.  The 
front  of  the  cabinet  is  a  three-ply,  4  ft.  x  3  ft.,  wooden 
panel,  enameled  in  white  on  which  a  diagram  showing 


Value  of  Initial 
Current 

Station  Amp. 

Lacuna  Bell  22,300 

Easle  Rock  17.950 

L.  A.  No.  3  16,900 

Newmark  19,400 

Long  Beach 

Steam  Plant  16,300 

L.  A.  No.  3  to 
MacNeil  60-kv. 

Line  9,870 


Vertu-al  calculating  board  as  built  and  used  by  the  Southern 
California  Edison  Company. 
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From  the  above  current  values  it  can  be  seen  that 
extreme  care  should  be  taken  to  apply  circuit  breakers 
capable  of  rupturing  such  short  circuits  if  prompt  and 
successful  isolation  of  the  short  circuit  from  the  system 
is  to  be  accomplished. 

Proposed  Change  in  Transformer  Polarity 

At  the  present  time  the  National  Electric  Light  As¬ 
sociation  transformer  standards  provide  the  following: 

“Standard  Polarity  for  Single-Phaae  Traniformer*. 

“The  standard  polarity  for  sing:le-phase  constant  ix>tential  dis¬ 
tribution  and  power  transformers  for  lighting  and  power  is  as 
follows : 

“Subtractive  polarity  shall  be  standard  for  all  sinKle-phase 
transformers,  excepting  those  in  sizes  200  kva.  and  smaller  whose 
hlsrh  voltafie  ratinKs  are  7,600  volts  (delta)  and  below,  for  which 
additive  polarity  shall  be  standard.” 

It  has  been  proposed  to  change  the  present  standard 
to  a  single  standard  of  subtractive  polarity  for  all 
transformers.  The  advocates  of  this  proposed  change 
point  out  that  various  advantages  would  result  if  a 
single  standard  was  adopted.  The  central  station  sys¬ 
tems  on  the  Pacific  Coast  how’ever  are  decidedly  opposed 
to  a  change  as  they  feel  that  the  extent  of  the  western 
systems  and  the  number  of  distribution  transformers 
in  use  offers  a  great  many  disadvantages  to  making 
such  a  change.  The  subject  was  discussed  in  the  meet¬ 
ings  of  the  Apparatus  Bureau  and  it  was  the  opinion  of 
the  meetings  that  no  change  in  the  present  standard 
should  be  made.  The  subject  is  of  sufficient  importance 
however  to  take  the  matter  up  in  detail  with  the  oper¬ 
ating  and  engineering  departments  of  the  central  sta¬ 
tions  on  the  Pacific  Coast  and  get  an  expression  of 
opinion  from  this  source. 

The  following  is  submitted  by  the  transformer  en¬ 
gineers  of  the  General  Electric  Company  as  a  supple¬ 
ment  to  a  previous  report  on  this  subject. 

Comparison  of  Transformers  on  Basis  of  Losses 

In  the  report  of  the  Distribution  Transformer  Sub- 
Committee  of  the  Apparatus  Committee  of  the  Pacific 
Coast  Electrical  Association,  as  nublished  in  the  June 
1,  1923  issue  of  the  Journal  of  Electricity,  the  attempt 
is  made  to  compare  three-phase  and  single-phase  trans¬ 
formers  by  plotting  a  function  of  the  product  of  the 
losses  against  kva.  capacity.  Criticism  was  made  at 
the  time  of  this  particular  method  of  comparison,  but 
no  alternative  offered.  It  is  now  desired  to  propose  a 
basis  for  plotting  which  is  both  logical  and  accurate, 
this  scheme  having  been  suggested  by  the  transformer 
engineers  of  one  of  the  manufacturing  companies. 

Both  schemes  recog^nize  the  product  of  the  iron  and 
copper  losses  of  a  given  transformer  as  a  constant,  be¬ 
ing  independent  of  the  ratio  of  iron  and  copper  losses 
and  independent  of  the  voltage  and  current  at  which  the 
output  is  secured.  This  product,  often  called  in  the 
past  the  “equivalent  total  loss”  of  a  transformer,  can¬ 
not,  however,  be  used  directly  as  a  basis  of  comparison 
as  is  done  in  the  sub-committee  report  referred  to,  for 
it  is  not  only  illogical  but  leads  to  unreasonable  results. 

For  instance,  plotting  the  per  cent  equivalent  total 
loss,  of  various  sizes  of  transformers  as  so  defined,  it 
is  found  that  the  larger  the  kva.  rating  of  a  machine 
the  larger  is  its  per  cent  equivalent  total  loss.  Such  a 
result  is  of  course  inadmissible.  The  larger  the  trans¬ 
former,  the  smaller  are  its  per  cent  losses;  and  if  some 
arbitrary  definition  of  an  “equivalent  total  loss”  makes 
its  percentage  value  to  increase  with  the  size  of  the 
transfonner,  its  appropriateness  as  a  basis  of  compar¬ 
ison  becomes  questionable.  However,  defining  the  equiv¬ 
alent  total  loss  as  that  minimum  total  loss  at  which  a 
unit  can  deliver  its  rated  kva.  output  (a.ssuming  the 
most  favorable  values  of  current  and  voltage),  this 
value  being  approximately  twice  the  square  root  of  the 
loss  product,  we  get  an  equivalent  total  loss  which  is 
somewhat  less  than  the  sum  of  the  normal  iron  and 
copper  losses,  and  its  percentage  value  decreases  with 
increasing  size  of  transformer  as  it  ought  to  do. 

This  minimum  total  loss  combination  of  voltage  and 
current  exists  in  the  same  sense  in  which  barometric 
readings  are  reduced  to  the  basis  of  sea-level,  regardless 
of  whether  or  not  the  towns  can  actually  be  lowered 
to  that  level.  The  formula.  Equivalent  Total  Loss 
=  2  V  Li  X  L',  in  which  L,  is  the  iron  loss  and  L'  is  the 
copper  loss,  is  an  old  one,  and  its  derivation  can  be 
found  in  “A  Treatise  on  Transformers”  by  Bohle  and 
Robertson,  page  172. 


For  illustration,  plot  the  comparison  of  losses  of 
2,300/4,000-volt  single-phase  and  three-phase  trans¬ 
formers.  Curve  1  is  practically  a  duplicate  of  Fig.  2 
in  the  sub-committee  report  referred  to.  Curve  2  plots 
these  data  in  terms  of  per  cent  equivalent  total  loss  as 
defined  above.  Comparing  the  information  furnished  by 
the  two  curves,  we  note  the  following: 

CURVE  I 

1.  Plots  Li  L.  /kva.  as  a  loss  index  or  characteristic-loss  for 
various  sizes  of  transformers. 

2.  This  loss  index  or  characteristic  loss  does  not  correspond 
directly  to  any  concrete  physical  characteristic  of  the  transformer 
in  which  an  operatinK  engineer  may  be  interested  ;  not  even  some¬ 
thing  which  the  average  engineer  can  visualize  or  comprehend. 
It  is  a  purely  mathematical  quantity.  For  instance,  for  a  160-kva. 


Curve  I. 


three-pha.«e  unit  the  characteristic-loss  is  given  as  about  8,600,  but 
this  is  not  the  value  of  the  total  loss  either  in  watts  or  in  per¬ 
centage. 

3.  The  per  cent  loss  Index  (or  per  cent  characteristic-loss) 
increases  with  increasing  size  of  transformers. 

4.  Comparing  the  characteristic-loss  of  a  160-kva.  three-phase 
unit  (which  is  8,600)  with  that  of  a  160-kva.  bank  of  three  single- 
phase  units  (which  is  9,300)  we  find  that  the  bank  of  single-phase 
units  is  8.6  per  cent  higher.  This  per  cent  difference,  however, 
applies  neither  to  the  actual  los.ses  nor  to  the  total  minimum 
losses. 

6.  The  loss-index  or  characteristic-loss  Is  evidently  a  straight- 
line  function  of  the  apparatus  size.  This  can  apply  neither  to  the 
total  actual  loss  nor  to  the  total  minimum  losses. 

CURVE  2 

1.  Plots  0.2  Li  Li/kva.  as  the  loss-inde-x  or  characteristic-loss 
for  various  sizes  of  transformers. 

2.  The  loss  index  or  characteristic-loss  represents  the  i)er  cent 
mininrifum  total  loss  at  which  a  unit  or  bank  can  deliver  its  rated 
kva.  output,  assuming  the  most  favorable  values  of  current  and 
voltage.  For  instance,  for  a  150-kva.  three-phase  unit  this  is  1.6 
l)er  cent  which  is  the  minimum  per  centage  total  loss.  The  per 
cent  total  loss  of  such  a  unit  at  its  rated  voltage  and  current  is 
usually  somewhat  higher  than  this,  because  designs  are  made  to 
api>roximate  the  best  efficiency  not  at  full  load  but  all  year  around. 

3.  The  per  cent  loss-index  (or  i>er  cent  characteristic-loss)  de- 
crea.ses  with  increasing  size  of  transformer. 

4.  Comparing  the  characteristic-loss  of  a  160-kva.  three-phase 
unit  (which  is  1.66  per  cent)  with  that  of  a  160-kva.  bank  of 
three  single-phase  units  (which  is  1.6  per  cent),  we  find  that  the 
bank  of  single-phase  units  is  3.6  i>er  cent  higher.  This  applies 
strictly  to  the  total  minimum  losses  of  the  two  alternatives,  and 
applies  also  approximately  to  their  total  actual  losses. 

6.  The  loss  curves  are  curved  in  accordance  with  the  law  that 
the  per  cent  losses  of  transfonners  vary  inversely  as  the  fourth 
root  of  the  kva.  i-ating,  as.suming  that  the  densities,  space-factors, 
etc.,  are  alike. 

It  is  therefore  recommended  that  loss  comparisons 
be  made  on  the  basis  of  2  V  Li  L«  for  equivalent  total 
loss  in  watts,  or  0.2  L,  LVkva.  for  per  cent  equivalent 
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total  loss.  When  convenience  in  plotting  or  extrapolat¬ 
ing  is  very  important,  logarithmic  scale  plotting  paper 
may  be  u.^ed. 

Station  Electrical  Grounds 
The  question  of  the  proper  design  and  preparation 
of  station  electrical  grounds  for  generating  plants  and 
substations  is  assuming  more  importance  each  day  as 
the  central  station  systems  grow  in  capacity.  The  high 
values  of  current  which  must  now  be  dissipated  in  the 
earth  at  the  time  of  an  accidental  ground  on  a  transmis¬ 
sion  line  make  necessary  the  installation  of  more  elab¬ 
orate  grounding  systems  than  was  necessary  when  the 
systems  were  smaller,  together  with  the  fact  that  the 
successful  operation  of  the  extra  high  potential  trans¬ 
mission  lines  in  the  West  has  resulted  in  unusual  efforts 


to  install  adequate  grounding  systems.  This  subject 
was  discussed  at  each  of  the  meetings  of  the  Apparatus 
Bureau  and  a  number  of  features  of  design  was  brought 
out. 

The  subject  of  grounding  electrical  equipment  in 
generating  plants  and  substations  requires  the  consid¬ 
eration  of  three  fundamental  considerations. 


1.  That  current  always  tends  to  pciss  from  the  accidentally 
trrounded  portion  of  the  system  to  the  generator  or  transformer 
neutral  or  a  wreaker  part  of  one  of  the  other  phases. 

2.  That  the  current  will  follow  the  path  of  least  resistance. 

3.  That  the  potential  gradient  of  a  conductor  placed  in  the 
ground  can  iiossibly  be  quite  pronounced  when  the  conductor  is 
energized. 

In  order  to  accomplish  the  first  it  is  advisable  and 
generally  necessary  to  connect  the  neutrals  to  a  ground 
plate  or  system  of  plates  or  pipes  which  are  located  at 
permanent  moisture.  When  considering  the  second  it 
is  necessary  to  see  that  the  conduits  which  control  wir¬ 
ing  running  from  the  transformers  and  .switchboard  and 
from  the  switchboard  to  generator  or  synchronous  con¬ 
denser  be  shunted  with  heavy  copper  conductors.  This 
is  especially  true  when  the  neutral  of  a  generator  is 
grounded  and  it  is  advisable  that  the  copper  shunt  be 
located  near  the  conductor  running  between  generator 
to  tran.sformer.  When  the  third  is  taken  into  account 
it  is  very  important  to  distribute  copper  in  the  earth 
under  any  parts  that  may  be  touched  when  a  person  is 
.standing  on  the  ground.  Connections  should  then  be 
made  between  all  .steel  or  piers  near  the  earth’s  surface 
and  the  grounding  system. 

A  network  of  copper  constituting  a  grounding  sys¬ 
tem  serves  tw’o  purposes:  (1)  To  give  the  grounding 
system  sufficient  current  dissipating  capacity  to  prevent 
the  potential  of  the  entire  substation  rising  to  a  danger¬ 
ous  potential  between  the  accidental  ground  and  the 
substation  which  would  endanger  life  at  remote  points 
on  a  transmission  line  and  (2)  it  tends  to  keep  the  po¬ 
tential  of  the  steel  structures  around  a  substation  at 
approximately  the  .same  potential  as  the  surface  of  the 
soil  and  thus  minimizes  the  danger  of  harm  to  a  per.son 
who  may  be  touching  the  steel  at  the  time  he  is  stand¬ 
ing  on  the  ground. 

All  of  the  above  is  a  short  analysis  of  the  problem 
from  the  standpoint  of  the  designer.  From  the  operat¬ 
ing  standpoint  it  is  becoming  increasingly  important  to 
adopt  a  satisfactory  means  of  te.sting  electrical  grounds 
and  to  make  these  tests  periodically.  More  tests  should 
be  made  to  determine  the  resistance  of  the  ground  con¬ 
nections  betw’een  various  generating  plants  and  substa¬ 
tions  on  the  systems  in  the  West.  The  San  Joaquin 
Light  &  Power  Corporation  has  made  some  experiments 
along  this  line  and  it  would  be  of  considerable  value  if 
more  work  of  this  same  nature  w-as  done  on  other  sys¬ 
tems. 

ITie  Apparatus  Bureau  suggests  that  a  committee 
on  grounding  and  the  testing  of  electrical  grounds  be 
allowed  to  follow  this  subject  up  more  thoroughly  next 
year.  , 


Electrically  Operated  Hydraulic  Valves 

By  GEORGE  H.  BRAGG* 


ONFj  of  the  numerous  refinements  found  in  modern 
hydroelectric  developments  is  the  remote  control 
of  important  penstock  valves  by  means  of  electri¬ 
cal  apparatus.  This  feature  has  been  introduced  in  some 
cashes,  as  a  safeguard  to  the  plant;  in  others,  as  an  eco¬ 
nomic  convenience,  while  in  others  it  is  a  factor  in  auto¬ 
matic  operation.  So  reliable  has  the  manufacturer  made 
his  product  that  mo.st  operating  engineers  now'  consider 
their  plants  .safer  wdth  the  valves  remotely  controlled 
than  they  were  when  dependence  w’as  placed  in  manual 
effort.  A  suiwey,  having  been  made  of  some  of  the 
more  recent  in.«tallations  by  Pacific  Coast  companies,  a 
description  of  a  few  of  them  will  serve  to  point  out 
features  w’hich  make  them  successful. 

Fig.  1  shows  a  wiring  diagram  of  electrical  circuits 
for  operating  three  butterfly  valves  located  at  the  upper 
ends  of  three  penstocks.  The.se  valves  can  be  opened  or 
closed  by  a  switch  at  the  pow’er  house  or  by  a  similar 
one  in  the  gate  hou.se.  Energy  may  be  supplied  from 
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either  of  several  sources  available  at  the  power  house. 
An  overhead  circuit  is  dedicated  exclusively  to  this  ser¬ 
vice.  Indicating  lights  in  the  power  house  inform  the 
operator  of  the  position  of  each  valve  and  also  the  pres¬ 
ence  of  pow’er  at  the  valves.  Limit  switches  aided  by 
solenoid  controlled  brakes  stop  the  motors  when  the 
gates  are  in  the  open  and  closed  positions. 

In  Fig.  2  is  showm  the  general  arrangement  of  a  very 
recent  development,  in  which  there  is  but  one  penstock 
and  one  unit.  The  butterfly  valve  is  operated  by  a  mo¬ 
tor  wired  as  per  Fig.  3.  Power  is  furnished  from  the 
station  bank,  w'hich  may  be  energized  by  the  transmis¬ 
sion  line  or  by  the  unit.  This  valve  can  be  operated  at 
either  of  two  control  stations,  one  in  the  power  house 
and  the  other  in  the  valve  hou.se.  Unlike  that  showTi  in 
Fig.  1,  however,  this  valve  can  only  be  closed  by  the 
switch  in  the  power  house  but  may  operated  in  either 
direction  by  the  one  in  the  valve  house.  In  making  this 
provision,  it  has  been  assumed  that,  in  case  of  accident, 
failure  or  an  emergency,  the  valve  should  be  closed  as 
quickly  as  possible  by  the  operator  but  under  no  circum¬ 
stances  is  it  necessary  or  advi.sable  to  open  the  valve  by 
means  of  the  remote  control. 

The  opening  operation  is  never  done  without  first 
equalizing  the  pressure  on  each  side  of  the  butterfly  by 
filling  the  penstock  through  the  by-pass  valve.  At  such 
(infrequent)  times,  an  attendant  will  be  sent  to  the 


valve  house  for  this  purpose  and  also  to  open  the  main  lights  are  provided  alongside  of  the  control  switches, 
valve,  which  of  course,  he  can  do  by  manipulating  the  The  mechanism  is  equipped  with  hand  gear  to  be  used 
control  switch.  The  stopping  of  the  mechanism  in  this  as  a  substitute  for  the  motor  drive.  Each  motor  is  di- 
installation  is  done  by  a  limit  switch  without  the  aid  of  rect  connected  through  a  friction  clutch.  This  is  de- 
a  .solenoid  brake.  Indicating  lamps  are  omitted  inten-  signed  to  slip  in  case  of  a  failure  of  the  limit  switch  to 


Fig.  1. — Wiring  diagram  showing  electrical  circuits  for  operating  three  butterfly  valves  located  at  the  upper  end  of  three  penstocks. 


tionally  because  they  would  be  superfluous  in  this  par¬ 
ticular  installation.  The  contactor  switches  are  inter¬ 
locked  electrically  to  prevent  both  from  being  closed 
simultaneously. 

The  valves  shown  in  Fig.  4  are  used  for  a  somewhat 
different  purpose  than  those  previously  described.  In 
this  case,  they  are  bolted  to  turbine  scroll  cases  and 
their  function  is  to  stop  the  flow  of  water  to  the  tur- 


stop  the  motor  and  also  to  disconnect  the  motor  when 
the  mechanism  is  being  operated  by  hand.  ’ 

Still  another  type  of  gate  control  is  showm  in  Fig.  6. 
Here  we  have  two  needle  valves  actuated  by  motors 
connected  as  shown;  these  valves  automatically  regu- 
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Fig.  3. — Wiring  diagram  for  motor  oi)crated  butterfly  valve. 


Fig.  2.  Single  penstock  and  single  unit  installation. 


bines  under  any  emergency  condition  that  might  arise,  late  the  quantity  of  water  in  the  jets  to  correspond  with 

The  valves  may  be  operated  in  either  direction  by  con-  the  varying  supply  in  the  ditch.  No  appreciable  storage 

trol  stations  at  the  switchboard.  It  is  presumed  that  is  available  in  the  forebay,  w’hich  consists  merely  of  a 

the  operator  will  equalize  the  pressure  through  a  by-  comparatively  small  header  box  tapped  by  the  penstock, 

pass  (not  shown)  before  opening  the  main  valve.  The  Constant  water  level  over  the  entrance  to  the  penstock 

mechanisms  are  limited  in  their  travel  in  either  direc-  is  maintained  by  a  float-controlled  switch  wired  to 

tion  by  a  switch  actuated  by  small  gears  and  a  screw’  operate  the  valve  motors  which  in  turn  adjust  the  size 

tlriven  by  the  main  gearing.  This  limit  switch  opens  of  the  opening  of  each  nozzle.  A  limit  switch  operated 

the  contactor  control  circuit  which  energizes  the  mo-  through  small  gears  stops  the  motors  at  the  extreme 

tors  as  .shown  in  the  wiring  diagram  Fig.  5.  Indicating  positions  of  travel  of  the  needles.  Failure  of  the  limit 
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Fig.  4. — Valvc<4  bolted  to  turbine  scroll  cases  and  designed  to  stop 
the  flow  of  water  in  emergencies. 


switch  to  function  can  do  no  damage  because  the  pin¬ 
ion  on  the  motor  shaft  drives  through  two  friction  discs 
made  of  fibre.  The  complete  wiring  diagram  is  showTi 
in  Fig.  7. 

The  present  practice  in  remote  control  of  gate  valves 
may  therefore  be  summarized  in  the  following  state¬ 
ments: 

Power  Supply — Several  sources  of  power  should  be 
.supplied  if  possible  for  dependablity,  especially  under 
emergency  conditions. 

Control  Stations — Switches  should  be  distinctively 
designated  and  labeled  plainly  so  they  will  not  be  mis¬ 
taken  by  any  one.  The  number  of  stations  should  be 
limited  to  a  minimum.  They  should  be  located  in  most 
convenient  places,  yet  accessible  to  the  operator  in  any 
emergency.  Switching  combinations  should  be  made  as 
“fool-proof”  as  possible,  such  for  in.stance  as  the  omis¬ 
sion  of  the  “opening”  control  switch  from  the  remote 
stations  as  previously  described.  Indicating  lights  in 
general  should  be  provided  but  in  some  installations 
they  can  be  omitted  if  they  are  of  no  assistance  to  the 
operator. 

Control  Circuits — The  maximum  of  reliability  is  ob¬ 
tained  by  using  lead  covered  conductors  placed  in  con¬ 
duit.  External  circuits  to  remote  locations  may  be 


Fig.  6. — Wiring  diagram  for  controlling  emergency  valve  motors. 


Fig.  6. — Motor-oi>erat€<l  needle  valves  for  automatically  regulating 

quantity  of  water  in  jeta  to  corresiwnd  to  supply  in  ditch. 

strung  overhead  but  they  are  considered  to  be  not  so 
dependable.  Circuits  and  switches  should  be  schemed 
so  that  cros.sed  or  broken  conductors  cannot  energize 
the  motors  or  cause  a  mechanism  to  operate.  No  other 
service  should  be  connected  to  the  circuits  intended  for 
gate  valve  operation. 

Auxiliaries — Motors  are  usually  used  to  supply  the 
mechanical  energy  although  solenoids  and  other  devices 
may  also  be  employed.  A  manually  operated  mechan¬ 
ism  is  essential  in  all  cases.  It  preferably  should  be 
permanently  attached  to  the  valve,  but  disengaged  when 
not  needed.  Limit  switches  are  important  factors  in  the 
successful  performance  of  remote  control  systems  hence 
they  should  be  substantially  constructed.  They  should 
be  adjustable  not  only  for  the  original  setting  but  also 
to  compensate  for  wear  which  introduces  lost  motion. 

To  prevent  damage  to  the  mechanism  should  the 
limit  switch  fail  to  stop  the  motor,  there  should  be  a 
mechanical  protection  such  as  a  friction  disc  drive  which 
can  slip  when  the  torque  becomes  excessive.  The.se 
discs  are  usually  made  of  fibre  and  are  mounted  on  the 
pinion  shaft  together  with  the  adjusting  spring.  Tem¬ 
perature-actuated  overload  protective  devices  should 
have  preference  over  those  of  the  current  type.  If  the 
mechanism  has  a  tendency  to  coast  after  power  has 
been  cut  off  it  will  be  found  that  a  solenoid  operated 
brake  should  be  applied.  As  an  alternative  to  this,  the 
limit  swdtch  may  be  set  to  open  in  advance,  permitting 
the  mechanism  to  coast  after  which  the  hand  control 
could  be  brought  into  action  to  move  the  valve  into  the 
exact  position.  •  , 

Mechanical  and  electrical  interlocks  should  be  em¬ 
ployed  wherever  needed  to  make  an  installation  “fool¬ 
proof.”  In  this  connection,  it  has  been  suggested  that 
the  control  wiring  for  upper  penstock  valves  should  be 
connected  through  a  pressure  operated  swdtch  in  such  a 
manner  that  it  would  be  impossible  to  open  the  valve 
until  normal  pressure  exists  in  the  penstock. 

Before  concluding,  it  should  be  stated  that  this  pa¬ 
per  has  only  aimed  to  describe  several  installations  and 
to  indicate  some  of  the  more  important  established  rules 
of  practice,  and  it  is  hoped  that  a  free  discussion  wall 
bring  forth  descriptions  of  other  installations  differing 
somewhat  in  type  from  those  given  and  also  other  rules 
of  value  to  those  who  are  striving  for  the  best  ideas  in 
the  design  of  hydroelectric  developments. 
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Fig.  f. — Wiring  diagram  for  needle  nozrle  control. 
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I  INDUSTRIAL  NEWS 


Declare  Fishing  Rights  Have  Priority  Over  Power 

Government  Fisheries  Representative  States  Priest  Rapids 
Project  Must  First  Provide  for  Fish  Migration 


That  the  federal  government  must 
recognize  the  rights  of  the  fishing  inter¬ 
ests  as  prior  to  those  of  the  applicants 
for  power  developments  on  the  Colum¬ 
bia  River  was  the  declaration  made  by 
Henry  J.  O’Malley  of  the  United  States 
Bui*eau  of  Fisheries  at  a  public  hearing 
held  in  Seattle,  Wash.,  on  May  14.  The 
conference  was  called  to  consider  the 
application  of  the  Washington  Irriga¬ 
tion  &  Development  Company  for  a 
permit  to  consti-uct  a  90-ft.  dam  at 
Priest  Rapids.  The  healing  was  at¬ 
tended  by  representatives  from  the 
State  Fish  Commissions  of  Washington 
and  Oregon,  from  the  University  of 
Washington  and  from  the  large  power 
companies  of  the  Northwest.  One  hun¬ 
dred  and  fifty  representatives  of  the 
salmon  fishing  and  packing  industry 
were  also  in  attendance. 

Evidencing  a  spirit  of  complete  har¬ 
mony,  the  fishing  and  power  interests 
made  a  genuine  effort  to  solve  the  im¬ 
pending  problem  of  getting  salmon 
over  the  90-ft.  dam  to  the  spawning 
grounds  in  the  upper  Columbia.  That 
conclusive  proof  a  fishway  could  be 
built  that  would  peiTnit  salmon  to  pass 
over  the  proposed  dam  will  be  required 
before  the  Federal  Power  Commis.sion 
will  grant  a  license  to  the  applicant  was 
the  opinion  advanced  by  Mr.  O’Malley. 
He  also  stated  that,  as  far  as  the  Bu- 
l  eau  of  Fisheries  knew,  no  fishway  has 
been  erected  that  solves  the  problem  of 
taking  salmon  over  a  dam  more  than 
40  ft.  high. 

The  fishery  interests  contended  that 
the  proposed  dam,  by  shutting  off  three- 
fifths  of  the  spawning  area,  would  dam¬ 
age  the  fishing  industry  of  the  Colum¬ 
bia  River  unless  adequate  provision  was 
made  at  the  dam  for  the  salmon  to 
make  their  way  over  it  in  their  course 
to  and  from  the  upper  river  spawning 
grounds.  They  showed  that  the  annual 
yield  of  the  fish  products  from  the  Co¬ 
lumbia  River  was  $25  a  surface  acre, 
the  equivalent  of  good  agricultural  land, 
and  totaled  $10,000,000. 

C.  E.  Magnus.son,  dean  of  the  College 
of  Engineering  of  the  University  of 
Washington,  suggested  the  use  of  eleva¬ 
tors  or  escalators  to  take  the  salmon 
over  the  dam,  and  this  suggestion  was 
endorsed  as  a  possible  solution  to  the 
problem  by  M.  O.  Leighton  of  Wash¬ 
ington,  D.  C.,  engineer  for  the  Wash¬ 
ington  Irrigation  &  Development  Com¬ 
pany,  who  has  been  working  with  other 
engineers  on  the  project  for  some 
months.  John  N,  Cobb,  dean  of  the 
College  of  Fisheries  of  the  university, 
told  of  experiments  that  were  being 
prepared  at  the  universitv  laboi-atories 


to  pass  young  salmon  through  a  modem 
type  turbine  to  determine  whether  or 
not  it  would  be  safe  to  rely  on  this 
method  of  permitting  the  fish  to  return 
down  sti'eam  after  spawning.  He  also 
suggested  that  model  ladders  and  esca¬ 
lators  be  installed  at  the  Long  Lake 
dam  of  The  Washington  Water  Power 
Company  in  eastern  Washington  for 
experimental  purposes. 

Henry  J.  Pierce  of  Seattle,  Wash., 
president  of  the  Washington  Irrigation 
&  Development  Company,  stated  that 
bis  company  had  purchased  the  6,000 
acres  of  land  that  will  be  flooded  by 
the  backwater  behind  the  dam,  and,  in 
addition,  12,000  acres  adjoining  Priest 
Rapids  for  the  site  of  an  industrial  city 
to  be  built  there.  He  said  that  the  ulti¬ 
mate  investment  involved  in  the  pro¬ 
ject  would  be  $100,000,000.  The  project 
plans  the  development  of  400,(1D0  hp. 
the  year  round,  primarily  for  industrial 
uses,  and  an  additional  250,000  hp.  dur¬ 
ing  the  spring  and  summer  and  fall 
months,  when  the  river  is  high,  for 
irrigation  purposes.  He  further  stated 
that  the  utilization  of  2.50,000  hp.  is 
already  contracted  for,  and  that  the 
company  is  negotiating  with  interests 
thrt  will  establish  an  aluminum  plant 
to  produce  20,000  tons  of  aluminum  an¬ 
nually  from  eastern  Washington  clay. 
This  plant  will  have  a  demand  of 
100,000  hp. 

At  the  close  of  the  Priest  Rapids 
hearing.  Chairman  Sims  was  authorized 
to  name  a  committee  composed  of  one 
representative  each  from  Washington, 
Oregon,  the  federal  government,  the 
University  of  Washington,  and  the  fi.sh- 
ing  intere.sts,  to  negotiate  further  in  an 
attempt  to  solve  the  fishway  problem. 

Protest  Against  Dams  on  Baker 
River. — Proposed  development  of  power 
sites  on  the  Baker  River  in  Skagit 
County,  Wa.sh.,  by  the  Puget  Sound 
Power  &  Light  Company,  has  been  pro¬ 
tested  by  Dennis  Winn  of  the  Federal 
Bureau  of  Fisheries.  The  company  has 
filed  on  two  sites  on  the  river,  one  at 
Concrete  in  the  Baker  River  canyon  and 
the  other  about  five  miles  below'  Baker 
Lake  on  the  same  river.  The  first  unit 
was  to  be  installed  at  Concrete  with  a 
capacity  of  about  45,000  hp.  at  an  esti¬ 
mated  cost  of  $500,000.  'The  fisheries 
protest  declared  that  the  Concrete  dam, 
235  ft.  in  height,  w’ould  totally  destroy 
the  Baker  River  and  its  tributaries  as  a 
spawTiing  ground  for  chinook,  sockeye, 
silver  and  steelhead  salmon,  as  no  fish 
ladder  could  be  constructed  w’hich  would 
raise  salmon  a  greater  height  than  40 
or  50  ft.  at  the  most. 


Municipal  Ownership  Sanctioned 
by  Colorado  Springs 

With  the  heaviest  vote  ever  cast  in 
a  special  election  involving  a  bond  issue, 
Colorado  Springs,  Colo.,  voted  on  May 
20  to  issue  $1,250,000  in  bonds  to  erect, 
purchase  or  equip  a  municipal  light  and 
power  plant  in  that  city.  In  the  election 
3,178  persons  voted  for  the  bonds  and 
2,294  against  them,  thus  giving  the  bond 
issue  a  majority  of  884.  Since  Sept. 
8,  1923,  the  Colorado  Springs  Light, 
Heat  &  Power  Company  has  been  op¬ 
erating  without  a  franchise,  as  the  vot¬ 
ers  of  the  city  I'efused  to  grant  an  ex¬ 
tension  of  the  Jackson  franchise  at  an 
election  held  about  a  year  ago. 

The  fight  over  the  bond  issue  just 
passed  has  been  a  bitter  one,  and  tow’ard 
the  end  the  municipal  ownership  issue 
itself  was  lost  sight  of  and  it  became 
more  a  question  of  politics  and  person¬ 
alities,  according  to  reports  from  the 
Colorado  city.  It  is  not  known  whether 
the  city  will  build  its  owm  plant  or  try 
to  purchase  the  Colorado  Springs  Light, 
Heat  &  Power  Company  properties. 

Eleven  Prizes  to  Be  Given  for 
June  Bride  Windows 

Prizes  aggregating  $100  have  been 
announced  by  the  California  Electrical 
Cooperative  Campaign  as  awards  in 
connection  with  the  June  Bride  elec¬ 
trical  appliance  week,  June  2-7.  The 
prizes  will  be  given  to  the  eleven  deal¬ 
ers  in  the  state  who  present  pictures  of 
the  best  window'  displays  presented  dur¬ 
ing  the  w'eek  in  connection  with  the 
June  Bride  campaign. 

Material  for  trimming  the  windows 
has  been  sent  either  directly  to  the 
dealers  or  to  the  power  company  office 
in  the  dealer’s  city  from  which  place  the 
dealer  can  .secure  it.  The  window  trim 
material  includes  posters  suggesting 
“Electrical  Gifts  for  June  Brides”  and 
a  series  of  banners  calling  attention  to 
the  value  of  electrical  appliances. 

First  prize  to  be  given  for  the  best 
decorated  window  will  be  $25,  the  other 
prizes  will  be  five  $10  prizes  and  five 
$5  prizes.  Each  dealer  who  enters  a 
picture  in  the  contest  and  who  does  not 
win  a  prize  will  be  paid  $1.50  to  reim¬ 
burse  him  for  the  cost  of  the  picture. 
Pictures  of  window’s  displayed  in  the 
campaign  must  be  mailed  to  the  Cali¬ 
fornia  Electrical  Cooperative  Campaign 
not  later  than  June  7.  The  prize¬ 
winning  pictures  will  be  run  in  an  early 
issue  of  the  Joui'nal  of  Electricity. 

Improvements  Planned  for  Great 
Northern  Railroad  Telegraph  Lines. — 
The  Great  Northern  Railroad  plans  to 
expend  approximately  $175,000  in  im¬ 
provements  to  its  telegraph  lines  be¬ 
tween  the  Montana-North  Dakota  line 
and  Wenatchee,  Wash. 
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California  Power  Situation  Shows  Improvement 

Expect  Another  Critical  Period  in  Late  Summer  and  Early  Fall 
When  Dependence  Will  Be  Made  on  Storage 


The  powei*  situation  in  California  has 
been  considerably  improved  in  the  last 
two  months  due  principally  to  a  rather 
heavy  rainfall  in  the  latter  part  of 
March.  All  seriousness  has  not  been 
removed  from  the  situation,  however, 
as  another  critical  period  will  be  faced 
during  the  late  summer  and  early  fall. 

A  period  of  possible  power  shortage 
will  be  faced  during  July,  Augu.st,  Sep¬ 
tember  and  October,  aher  the  early 
run-off  has  taken  place  and  storage 
water  must  be  depended  upon.  By  that 
time,  however,  32,500  kw.  of  new  steam 
capacity  will  be  available.  Four  new 
units,  aggregating  20,000  kw’.,  will  be  in 
operation  in  the  Long  Beach  plant  of 
the  Southern  California  Edison  Com¬ 
pany  during  July,  and  the  steam  tur¬ 
bine  unit  of  12,500-kw'.  capacity  on  the 
Pacific  Gas  and  Electric  system  at  Sac¬ 
ramento  will  be  in  operation  by  July  1. 
Be.rides  this  there  wll  probably  be 
available  6,500  kw,  of  hydroelectric 
power  which  the  San  Joaquin  Light  & 
Power  Corporation  has  contracted  to 
purchase  from  the  Turlock  Irrigation 
DiiJtrict  and- the  output  of  an  additional 
25,000  kw,  hydraulic  unit  placed  in  op¬ 
eration  Aprii  1,  by  the  Great  Western 
Power  Company  at  its  Caribou  plant  on 
the  American  River. 

The  problem  in  southern  Califomia 
will  be  largely  one  of  supplying  kilo¬ 
watt-hours  while  in  the  northern  part 
of  the  state  it  will  be  a  question  of 
peak  load  capacity.  With  the  fullest 
conseiwation  of  all  available  energy,  it 
is  hoped  that  no  curtailment  of  the  use 
of  power  will  be  necessary  during  the 
coming  few  months.  The  engineering 
department  of  the  Califomia  Railroad 
Commission  has  offered  its  services  to 
the  power  companies  and  several  con¬ 
ferences  have  already  been  held  where 
the  fulle.st  spirit  of  cooperation  was 
manifested. 

The  trying  situation  just  passed 
through  was  brought  about  by  the  most 
serious  drought  southern  Califomia  has 
witnes.^jed  in  forty  years.  The  northern 
part  of  the  state  has  al.so  suffered  from 
lack  of  rain  and  snowfall.  As  a  result 
of  the  protracted  dry  spell  in  southern 
Califomia.  the  irrigation  load  during 
January  and  February  created  a  total 
output  on  the  system  of  the  Southern 
California  Edison  Company  approxi¬ 
mately  4b  per  cent  greater  than  that  of 
the  same  months  of  the  previous  year. 
Coupled  with  this,  the  lack  of  rainfall 
failed  to  add  the  customary  generating 
capacity  formerly  deriv’ed  from  the 
stream-flow  plants,  with  the  result  that 
an  acute  situation  was  created,  due  to 
the  heavy  draft  on  storage  water.  Com¬ 
plete  depletion  of  storage  water  was 
only  averted  on  the  system  of  the  South¬ 
ern  Califomia  Edison  Company  by  the 
utilization  of  every  available  source  of 
energy.  Even  small  isolated  plants 
which  had  been  abandoned  and  larger 
plants  which  were  obsolete  were  pressed 
into  service. 

Interconnection  with  other  companies 
made  it  possible  to  use  the  surplus 
steam  capacity  of  such  companies,  and 
the  cooperation  and  assistance  received 
in  this  way  was  of  the  utmost  value. 
’I'he  advantages  ami  the  flexibility  of 
the  extensive  interconnected  system  in 
Califomia  were  thus  demonstrated.  As 


might  often  occur,  a  shortage  due  to 
trouble  or  lack  of  capacity  for  some 
reason  on  one  system  which  might  oth¬ 
erwise  compel  a  curtailment  has  been 
partially  met  by  obtaining  energy  from 
other  companies.  During  the  recent 
.shortage  the  Southern  Califomia  Edi¬ 
son  Company  received  20,000  kw.  from 
the  San  Joaquin  Light  &  Power  Cor¬ 
poration;  16,000  kw.  from  the  Los  An¬ 
geles  Gas  &  Electric  Company;  4,500 
kw,  from  the  San  Diego  Consolidated 
Gas  &  Electric  Corporation;  2,000  kw. 
from  the  City  of  Pasadena,  and  5,000 
kw.  from  the  Pacific  Gas  and  Electric 
Company. 

The  Southern  Sierras  Power  Com¬ 
pany,  Riverside,  Calif.,  also  experienced 
a  shortage  of  water  power  and  through 
the  frequency  changer  installations  at 
Colton  and  San  Bernardino  the  South¬ 
ern  Califomia  Edi.son  Company  was 
able  to  supply  this  company  with  some 
energy  and  thus  avoid  serious  curtail¬ 
ment  on  that  system. 

In  addition  to  energy  received  from 
other  operating  companies,  numerous 
consumer’s  isolated  plants  were  reha¬ 
bilitated,  connected  to  the  Edison  sys¬ 
tem  and  operated  by  that  organization. 
Seven  isolated  plants  with  a  combined 
capacity  of  5,850  kw.  were  placed  in 
operation.  A  difficult  problem  was  over¬ 
come  in  the  case  of  one  of  these  plants. 
The  Vineyard  plant  of  the  Pacific  Elec¬ 
tric  Railway  Company,  of  3,000-kw.  ca¬ 
pacity,  had  been  idle  for  eleven  years 
and  parts  of  the  equipment  had  been 
removed.  In  spite  of  this  the  Edison 
organization  restored  the  plant  to  serv¬ 
ice  in  the  remarkably  short  period  of 
seventeen  days.  The  restoring  of  many 
of  these  plants  to  service  involved  in 
some  cases  re-tubing  of  boilers,  restora¬ 
tion  of  fire  brick,  cleaning  and  repairing 
of  condensers,  overhauling  of  electrical 
apparatus,  installation  of  transformers, 
switches,  synchronizing  apparatus,  and 
other  facilities  in  order  that  the  plants 
might  be  operated  in  parallel  with  the 
power  company’s  system. 

Although  some  apprehen.sion  was  felt 
in  the  northern  half  of  the  state,  the 
situation  was  not  nearly  so  critical  as 
that  in  southern  Califomia.  Only  a 
fraction  of  normal  precipitation  exists 


in  the  Sierra  Nevada  Mountains,  but 
notwithstanding  this  fact  a  greater  pro¬ 
portion  of  normal  storage  water  will  be 
available  than  in  the  southern  part  of 
the  state.  The  large  steam  reserve  of 
the  Pacific  Gas  and  Electric  Company, 
together  with  a  new’  12,500-kw.  steam 
turbine  in  the  Sacramento  plant  which 
will  be  in  operation  by  July  1,  will  help 
materially. 


Committee  Refuses  to  Report 
Ford  Bill  to  Senate 

By  a  vote  of  10  to  6,  the  Senate  Com¬ 
mittee  on  Agriculture  on  May  21  re¬ 
fused  to  allow’  the  bill  embodying  Henry 
Ford’s  offer  for  the  Muscle  Shoals  prop¬ 
erties  of  the  government  to  go  on  the 
Senate  calendar,  even  with  an  unfavor¬ 
able  report.  No  motion  proposing  to 
report  the  Ford  bill  favorably  was  made 
at  this  session  of  the  committee.  Had 
such  a  motion  been  made  it  probably 
w’ould  have  been  supported  by  not  to 
exceed  four  votes.  The  objective  of  the 
proponents  of  the  Ford  bill  at  this  hear¬ 
ing  w’as  to  get  the  measure  on  the 
Senate  calendar.  They  recognized  that 
a  favorable  report  could  not  be  obtained. 

On  failing  to  get  the  Ford  bill  out 
of  the  committee,  even  with  an  unfav¬ 
orable  report,  it  then  w’as  moved  to 
report  Chairman  Norris’  government- 
control  bill.  This  w’ould  have  been  of 
advantage  to  the  Ford  supporters,  as 
the  passage  by  the  Senate  of  this  sub¬ 
stitute  for  the  Ford  bill  would  have 
thrown  the  legislation  into  conference. 
In  this  way  many  of  the  features  of  the 
Ford  bill  could  be  embodied  in  the  con¬ 
ferees’  bill.  This  proposal,  how’ever, 
W’as  voted  down  11  to  6.  A  motion  to 
close  the  hearings  immediately  was  lost 
overw’helmingly,  but  by  a  vote  of  10 
to  6  the  committee  agreed  to  close  the 
public  hearings  on  May  26  and  to  con¬ 
sider,  in  executive  session,  on  the  day 
following  such  final  action  as  the  com¬ 
mittee  may  take. 

The  majority  of  the  committee,  it  is 
believed,  feMs  that  in  view  of  the  gov¬ 
ernment’s  $200,000,000  investment  at 
Muscle  Shoals  the  best  course  to  pursue 
is  government  operation  of  the  dam 
and  its  pow’er  house.  In  that  connec¬ 
tion,  it  has  been  suggested  that  con¬ 
tracts  for  pow’er,  for  a  time  at  least, 
be  for  relatively  short  periods  until  ac¬ 
tual  operation  may  have  demonstrated 
the  terms  and  conditions  under  which 
the  public’s  interest  w’ill  be  serv’ed  best. 


Over  •  period  of  fourteen  months  line  crews  of  the  San  Joaquin  Light  &  Power  Torporation  have 
been  rebuilding  many  of  the  distribution  lines  of  the  company,  to  conform  with  the  Califomia 
Railroad  Commission  General  Order  No.  64.  Wing-arm  type  of  construction  is  being  installed  to 
insure  more  adequate  service  and  to  secure  greater  safety  to  those  emgaged  in  working  on  the  lines. 
Longer  and  heavier  poles  are  also  being  placed. 
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Association  Opens  Campaign  to  Defeat  Bone  Bill 

Unique  Pamphlet  Presents  Arj^uments  Showing  Why  Washington 
Public  Ownership  Measure  Should  Be  Rejected 


Power  and  light  companies  of  the 
North we.st  have  opened  a  campaign  to 
deTeal  the  passage  of  the  proposed 
“Bone  Power  Bill,”  which,  if  the  efforts 
of  the  .«o-called  Washington  Superpower 
League  to  obtain  sufficient  signatures  to 
the  petition  are  successful,  wdll  appear 
on  the  ballot  in  the  Washington  general 
election,  Nov,  4,  1924,  as  Initiative 
.Measure  No.  52.  The  text  of  the  pro¬ 
posed  measui’e  follows. 

“AN  ACT 

“Authorizing  cities  and  towns  to  use, 
purchase,  sell  and  dispose  of  electric 
current  inside  or  outside  their  cor¬ 
porate  limits;  to  acquire,  construct, 
maintain  and  operate  inter-tie  lines, 
transmission  lines  and  distribution 
systems;  and  to  exercise  the  right  of 
eminent  domain  in  aid  of  the  acqui¬ 
sition,  construction,  repair,  operation, 
extension  or  betterment  of  any  plant 
or  system  for  generating,  transmit¬ 
ting  or  distributing  electricity. 

“BE  IT  ENACTED  BY  THE  PEOPLE 
OF  THE  STATE  OF  WASHING¬ 
TON: 

“Section  1.  Any  city  or  town  shall 
have  the  right  to  sell  and  dispose  of 
electric  current  to  any  other  city  or 
town,  governmental  agency  or  munici¬ 
pal  corporation,  or  to  any  person,  finn 
or  corporation,  inside  or  outside  its 
corporate  limite,  and  to  purchase  elec¬ 
tric  current  therefrom.  No  such  pur¬ 
chase  or  sale  of  electric  current  shall 
■  subject  or  make  liable  any  city  or  town, 
or  any  other  purchaser  or  seller  of  such 
electric  current,  to  any  tax  on  account 
of  such  purchase  or  sale. 

“Section  2.  Any  city  or  town  is 
hereby  authorized  to  acquire,  construct, 
purchase,  condemn  and  purchase,  own, 
operate,  control,  add  to  and  maintain, 
electric  generating  plants,  lands,  ease¬ 
ments,  rights,  rights-of-w’ay,  franchises, 
«listribution  systems,  substations,  inter¬ 
tie  or  transmission  lines,  to  enable  it 
to  use,  purchase,  sell  and  dispose  of 
electric  current  inside  or  outside  its 
corporate  limits,  or  to  connect  its  plant 
with  any  other  electric  plant  or  sys¬ 
tem,  or  to  connect  parts  of  its  owm 
electric  system. 

“Section  3.  Whenever  in  aid  of  the 
work  of  construction,  repair,  operation, 
extension  or  betterment  of  any  electric 
plant  or  system  of  any  city  or  town, 
or  in  aid  of  the  work  of  logj^ng  or 
clearing  a  reservoir  or  impounding  site 
therefor,  the  owner,  lessee  or  operator 
of  any  railroad  not  a  common  carrier, 
.shall  refuse,  for  a  reasonable  consid¬ 
eration  to  be  mutually  agreed  upon,  to 
transport  any  materials,  machinery, 
equipment,  logs,  timber  products,  sup¬ 
plies  or  labor,  to  or  from  the  place  or 
places  on  said  railroad  nearest  or  most 
convenient  to  the  point  or  points  where 
such  work  of  construction,  repair,  op¬ 
eration,  extension  or  betterment,  or  such 
work  of  clearing  or  logging  in  such  res- 
er\'oir  or  impounding  site,  is  being  done 
or  performed;  or  whenever  the  owner, 
lessee  or  operator  of  any  booming, 
rafting  or  sorting  works,  shall  refuse, 
for  a  reasonable  consideration  to  be 
mutually  agreed  upon,  to  boom,  raft  or 
sort,  any  logs,  or  lumber  products,  re¬ 
moved  or  to  be  removed  by  or  under 


the  direction  of  such  city  or  town,  from 
any  lands  used  in  such  work,  then  and 
in  that  event  such  city  or  town  shall  be 
and  is  hereby  empowered  to  acquire  by 
condemnation,  the  right  to  use  and 
damage  such  railroad,  and  sufficient  of 
its  equipment,  and  such  booming,  raft¬ 
ing  or  sorting  works,  for  such  time  as 
shall  be  deemed  reasonably  necessary 
by  such  city  or  town  to  accomplish  such 
work,  after  just  compensation  has  been 
first  made  or  paid  into  coui't  for  such 
owner,  operator  or  lessee. 

“Section  4.  Any  city  or  town  is  hereby 
authorized  to  exercise  the  power  of  emi¬ 
nent  domain  hereby  granted,  under  the 
.same  provisions  and  procedure  as  is  or 
shall  be  provided  by  law  for  the  con¬ 
demnation  of  private  property  for  any 
of  the  corporate  uses  or  purposes  of 
such  city  or  town.  In  exercising  the 
power  of  eminent  domain  for  the  pub¬ 
lic  purposes  herein  enumerated  or  speci¬ 
fied,  by  such  city  or  town,  it  shall  not 
be  a  defense  or  an  objection  thereto 
that  a  portion  of  the  electric  current 
generated  or  sold  by  such  city  or  town 
will  be  applied  to  private  purposes, 
provided  the  principal  uses  intended  are 
public. 

“Section  5.  Nothing  in  this  act  shall 
authorize  or  entitle  any  city  or  town 
to  acquire  by  eminent  domain  any  elec¬ 
tric  plant  or  any  part  of  such  utility 
now  or  hereafter  owned  by  any  other 
city,  towTi  or  municipal  corporation. 

“Section  6.  If  any  part  of  this  act 
.shall  be  adjudged  to  be  invalid  or  un¬ 
constitutional,  such  adjudication  of  in¬ 
invalidity  or  unconstitutionality  shall 
not  affect  the  validity  or  constitution¬ 
ality  of  the  act  as  a  whole,  or  of  any 
part  thereof  not  adjudged  invalid  or 
unconstitutional.  The  provisions  of  this 
act  shall  be  cumulative,  and  nothing 
herein  contained  shall  abridge  or  limit 
the  powers  of  cities  or  towns  under  ex¬ 
isting  laws.” 

In  a  unique  pamphlet  prepared  and 
distributed  by  the  Northwest  Electric 
Light  and  Power  Association,  the  prob¬ 
able  effects  of  this  measure  are  dis¬ 
cussed.  Quoting  from  the  pamphlet: 

“The  Washington  State  Superpower 
League  is  planning  to  put  over  two 
power  measures.  They  were  drawn  by 
Homer  T.  Bone,  Oliver  T.  Erickson  and 
Seattle  public  ownership  advocates. 

“The  Bone  Bill  is  avowedly  the  first 
step  in  this  program  (the  ultimate  own¬ 
ership  by  the  municipalities  of  the 
state  of  all  the  properties  of  the  private 
power  companies).  Under  pretense  of 
merely  permitting  cities  owning  muni¬ 
cipal  plants  to  sell  their  current  outside 
the  city  limits,  the  Bone  Bill  embodies 
the  vital  principles  of  the  Erickson 
scheme.  In  order  to  permit  cities  to 
take  over  the  light  and  power  properties 
of  existing  companies,  Mr.  Bone  has 
added  Sections  2  and  4  to  the  bill  intro¬ 
duced  by  him  in  the  Legislature.” 

Discussing  the  effect  of  the  proposed 
bill  on  taxes,  the  pamphlet  says: 

“The  electric  light  and  power  prop¬ 
erties  in  the  State  of  Washington  are 
now  paying  over  $5,000  a  day — over  two 
million  dollars  a  year — in  taxes. 

“Unless  prevented  by  these  proposed 
bills,  they  ■will  spend,  within  the  next 
ten  years,  over  one  hundred  and  twenty- 
five  million  dollars  in  extending  their 


plants  and  seiwice  to  communities  not 
now  receiving  electric  energy.  All  under 
state  regulation.  Every  dollar  of  thi.s 
money  will  go  upon  the  tax  rolls  to 
lighten  your  burden  of  taxation.” 

The  pamphlet  then  goes  on  to  show 
that  the  removal  from  the  tax  rolls  of 
the  present  properties  of  the  private 
companies  by  the  purchase  of  them  by 
municipalities,  will  increase  the  tax 
burden  generally  over  the  entire  state. 

In  di.scussing  the  bill’s  effect  on  elec¬ 
tric  rates,  the  pamphlet  has  this  to  say: 

“Proponents  of  the  Bone-Erick.son 
bills  would  bond  the  state  for  approxi¬ 
mately  three  hundred  million  dollars, 
would  take  all  electric  light  and  power 
properties  off  the  tax  rolls  and  turn 
them  over  to  political  management  and 
operation,  all  upon  vague  and  indefinite 
promises  of  reducing  the  price  of  the 
cheapest  item  upon  the  family  budget.” 

In  attacking  the  claim  of  the  munici¬ 
pal  ownership  proponents  that  rates  in 
Seattle  have  been  forced  down  by  the 
municipal  plant,  the  pamphlet  makes 
the  following  comparison  of  electric 
bills  in  different  cities,  in  the  case  of 
the  average  monthly  consumption  of 
kw'-hr.  for  household  use: 

“Seattle 

36  kw-hr.  @)  5^c . $1.98 

Spokane 

First  20  kw-hr.  @  7c . $1.40 

Next  16  kw’-hr.  <S)  3c . 48 

His  bill  in  Portland  w’ould  be  $1.97. 
Rates  are  practically  the  same  in  all 
three  cities,  although  neither  Spokane 
nor  Portland  has  a  municipal  plant.” 

Calling  attention  to  the  fact  that 
municipal  operation  of  public  utilities  is 
unregulated,  and  showing  the  possible 
effects  of  this  lack  of  regulation  on  out¬ 
lying  districts,  the  pamphlet  continues: 

“Municipal  plants  are  exempt  from 
regulation.  As  originally  drafted,  the 
Bone  Bill  merely  gave  municipalities 
the  right  to  sell  electric  energy  outside 
their  city  limits,  and  the  claim  w’as  vig¬ 
orously  made  that  its  purpose  was  to 
enable  them  to  compete  with  the  private 
companies  in  outside  territory.  With 
the  addition  of  the  Erickson  features  as 
contained  in  Sections  2  and  4,  they 
would  be  empowered  to  either  purchase 
or  condemn  all  existing  light  and  power 
properties  in  this  outside  territory  so 
as  to  obtain  exclusive  control  of  the 
business.  When  this  is  accomplished, 
these  cities  will  absolutely  dictate  the 
rates  for  all  outlying  cities  and  com¬ 
munities.” 

Quoting  further  from  the  pamphlet, 
reasons  are  given, 

“Why  the  Taxpayers  Should  Look 
This  ‘Gift  Horse’  in  the  Mouth. — The 
Bone-Erickson  ‘free’  power  bill  is  trav¬ 
eling  under  a  fraudulent  label.  The  only 
thing  ‘free’  about  it  is  the  power  of 
the  political  machine  to  dip  into  the 
taxpayer’s  pocket-book.  Nor  does  this 
bill  contain  any  assurance  of  ‘cheap 
pow'er’  to  anybody. 

Cheap  pow'er  results  from  well  con¬ 
ceived  projects,  wisely  and  economically 
developed  and  efficiently  administered. 
Inaccurate  engineering  estimates,  over- 
ambitious  schemes  and  extravagant  po¬ 
litical  management  will  inevitably  re¬ 
sult  in  higher,  not  low^er,  rates.” 

Farther  along  the  pamphlet  makes 
this  comprehensive  observation: 

“Initiative  Measure  No.  52,  the  so- 
called  Bone  Bill,  does  not  contain  one 
single  provision  w’hich  insures  in  the 
slighte.st  degree  the  consen’ation  of  the 
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water  powers  of  the  state  in  the  inter¬ 
ests  of  the  people  of  the  state.  Its  pur¬ 
pose  is  to  allow  Seattle  and  Tacoma 
to  still  further  extend  their  experiments 
in  municipal  ownership — to  use  still 
more  of  the  state’s  waters  without  com¬ 
pensation — to  obtain  an  unregulated 
monopoly  of  the  light  and  power  busi¬ 
ness — to  issue  more  tax  exempt  bonds — 
to  create  still  more  tax  exempt  prop¬ 
erty,  and  to  still  further  increase  the 
tax  burden.” 

It  concludes  by  advising  its  readers 
to — 

“Read  the  Bone  Bill.  Study  its  pro¬ 
visions  carefully,  with  particular  refer¬ 
ence  to  its  effect  upon  your  taxes  when 
the  present  tax-paying  properties  are 
removed  from  the  tax  rolls.” 

Puget  Sound  Property  Seized  in 
Tax  Payment  little 
Seizure  of  over  tw’o  million  dollars’ 
worth  of  personal  property  of  the  Puget 
Sound  Power  &  Light  Company  in 
Seattle,  Wash.,  was  made  by  Matt  Star- 
wich,  sheriff  of  King  County,  on  May  23. 
Notice  of  distraint  and  sale  was  serv’ed 
upon  officials  of  the  company,  to  secure 
the  payment  of  over  six  hundred  and 
fifty  thousand  dollars  in  taxes  and  in¬ 
terest  accruing  from  the  1919  tax  on 
the  Seattle  street  railway,  which  was 
.sold  to  the  City  of  Seattle  on  April  1, 
1919.  Simultaneously  with  the  serving 
of  the  notice  of  seizure  on  A.  W.  Leon¬ 
ard,  president  of  the  company,  deputies 
posted  notices  of  sheriff’s  sale,  dated 
June  10,  on  the  property  distrained. 

In  an  effort  to  stay  confiscation  and 
.sale  of  the  property  by  the  King  County 
sheriff,  the  Puget  Sound  Power  &  Light 
Company  filed  suit  in  the  Federal  court 
of  equity,  asking  for  a  temporary  re- 
•straining  injunction  until  after  a  hear¬ 
ing  on  May  28.  The  suit  charges  the 
city  and  county  officials  with  being 
fraudulent  and  oppressive.  No  action 
on  this  suit  had  been  taken  up  to  the 
time  of  going  to  press. 

The  King  County  sheriff  seized  the 
property  on  the  order  of  Wm.  W. 
Shields,  treasurer  of  the  county,  who  is 
<lemanding  the  payment  of  the  1919 
taxes,  together  with  the  interest  on 
them  .since  March  15,  1920.  The  orig¬ 
inal  amount  of  the  tax  bill  was  slightly 
over  $400,000  and  this,  together  with 
the  interest  at  15  per  cent  per  annum 
makes  the  total  amount  demanded. 

The  city  bought  the  present  munici¬ 
pal  railway  system  from  the  company 
in  1919  under  an  agreement  that  if  the 
courts  held  assessments  for  that  year 
valid,  the  city  would  pay  three-fourths 
and  the  company  one-fourth  of  the  tax. 
'I'he  courts  have  since  so  held  and  the 
city,  according  to  new'spaper  reports, 
has  refused  to  pay  any  part  of  the 
tax,  contending  that  municipally  owned 
properties  are  not  subject  to  taxation. 

The  question  of  liability  for  the  1919 
tax,  so  far  as  the  county  is  concerned, 
has  been  fought  through  to  the  United 
States  Supreme  Court  and  the  county 
officials  claim  that  the  courts  have  in¬ 
variably  held  that  the  county  can  col¬ 
lect  from  the  company,  regardless  of 
any  agreement  as  to  tax  payment  that 
was  included  in  the  sale  contract  be¬ 
tween  the  company  and  the  city. 

Following  the  recent  decision  of  the 
United  States  Supreme  Court  upholding 
the  contention  of  the  county,  the  Puget 
Sound  Power  &  Light  Company  offered 
to  remit  its  share  of  the  1919  taxes  to 


the  King  County  treasurer  who  has  re- 
fu.sed  this  payment  on  the  ground  that 
he  cannot  lawfully  accept  only  a  portion 
of  the  tax.  Corporation  Coun.sel  Thomas 
J.  L.  Kennedy  has  reported  to  the  Seat¬ 
tle  city  council  that  the  council  cannot 
legally  draw'  upon  the  general  funds  or 
the  city  railway  funds  to  make  up  its 
share  of  the  tax  payment. 

According  to  J.  N.  Howe,  counsel  for 
Puget  Sound  Power  &  Light  Company, 
the  city  admits  making  contract  to  pay 
three-fourths  of  the  taxes  and  by  its 
ordinance,  described  the  form  of  con¬ 
tract  with  .such  provisions.  The  Supreme 
Court  decided  that  the  contract,  as  pre¬ 
scribed,  was  valid  and  that  when  the 
city  claimed  the  property  was  exempt 
from  taxation  it  took  the  property  sub¬ 
ject  to  taxes  and  that  the  property  was 
not  exempt.  The  city  now’  for  the  first 
time  denies  liability,  claiming  it  could 
not  make  such  promise  and  refuses  to 
pay. 

Tunnel  Construction  Started  by 
Los  Angeles  Railway 
Con.struction  work  on  a  double  track 
tunnel  to  be  4  225  ft.  long  has  been 
started  by  the  Pacific  Electric  Railway 
of  Los  Angeles,  Calif.  The  new'  tunnel 
will  provide  a  more  direct  route  for  the 
Pacific  Electric  Railw’ay  cars  from  the 
business  district  of  Ix>s  Angeles  to 
Hollywood  and  will  al.so  avoid  running 
the  cars  through  the  congested  streets 
of  the  city.  The  total  cost  of  the  pro¬ 
ject  is  to  be  about  three  and  one-half 
million  dollars.  Contract  for  driving 
the  tunnel  has  been  aw’arded  to  Twohy 
Brothers. 

The  dow’ntow’n  end  of  the  tunnel  is  in 
the  railway  company’s  pre.sent  Hill 
Street  terminal  and  in  going  through 
the  hill  the  tunnel  will  cun’e  to  the 
north  so  as  to  come  out  at  Glendale 
Boulevard  and  First  Street.  The  tunnel 
is  to  take  more  than  1,000  trains  per 
day  from  the  congested  streets  of  the 
business  district,  providing  them  with  a 
.shorter  route  over  w'hich  they  can  op¬ 
erate  at  a  speed  of  30  to  35  m.p.h.  to  a 
connection  w’ith  the  Glendale  Boulevard 
lines  of  the  company,  w’hence  compara¬ 
tively  good  time  can  be  made  to  Holly- 
w’ood,  Glendale  and  other  outlying  por¬ 
tions  of  the  city. 

The  tunnel  is  to  be  lined  w’ith  concrete 
and  will  have  an  inside  width  of  28  ft. 
and  will  have  approach  cuts  300  and 
500  ft.  long.  Construction  w'ork  on  the 
tunnel  is  to  be  completed  within  eight¬ 
een  months. 

Campaign  for  Bone  Power  Bill 
Is  Opened  in  Seattle 

With  Homer  T.  Bone  of  Tacoma, 
Wash.,  Farmer-Labor  member  of  the 
State  Legislature  of  Washington,  and 
author  of  the  Bone  Power  Bill,  heading 
the  movement,  the  campaign  for  the 
Bone  Bill  has  been  opened  in  Seattle. 
A  conference  and  mass  meeting  held 
recently  w’as  addressed  by  J.  D.  Ross, 
superintendent  of  lighting  in  Seattle 
and  chairman  of  the  campaign  com¬ 
mittee. 

The  Central  Labor  Council,  backing 
the  bill,  has  asked  the  unions  affiliated 
with  the  Council  to  aid  in  support  of 
the  measure  by  donations  of  from  $10 
to  $25  to  aid  in  the  drive  for  signatures 
to  the  petitions  now'  in  circulation.  'The 
King  County  Democratic  Club  has  an¬ 
nounced  that  it  is  standing  100  per  cent 
behind  the  Bone  Bill. 


Ishi  Pishi  Permits  Are  Granted 
by  California  Board 

Si.x  permits  for  w’ater  for  power  «le- 
velopment  on  California  rivers  wei’e 
issued  during  April  by  the  Division  of 
Water  Rights  of  the  California  Depart¬ 
ment  of  Public  Works.  Five  of  these 
cover  major  projects. 

Two  of  the  permits  are  for  the  Ishi 
Pi.shi  project  of  the  Electro  .Metals 
Company,  San  Francisco,  on  the  Kla¬ 
math  River  in  Humboldt  County.  The 
first  grants  to  the  company  3,075  sec.-ft. 
of  water  to  develop  32,727  hp.,  and  the 
second  grants  3,000  sec.-ft.  and  89,655 
acre-feet  per  annum  for  the  develop¬ 
ment  of  103,295  hp.  The  estimated  cost 
of  the  latter  project  is  given  as  $8,000,- 
000.  These  permits  constitute  the  sec¬ 
ond  step  in  the  progress  of  this  devel¬ 
opment,  the  first  being  the  granting 
la.st  July  to  the  company  of  the  certifi¬ 
cate  of  diligence,  w’hich  is  involved  in 
litigation  by  the  State  Fish  and  Game 
Commission,  which  claims  that  the  de¬ 
velopment  wall  be  a  menace  to  the  fish 
in  the  river.  Bearing  on  this  matter  is 
the  report  that  an  initiative  petition  is 
to  be  circulated  to  create  a  law’  prohib¬ 
iting  all  power  projects  on  the  Klamath 
River. 

A  third  permit  for  pow’er  on  the  Kla¬ 
math  River  in  Humboldt  County  w’as 
that  issued  to  H.  L.  Jackman,  Eureka, 
for  9,000  sec.-ft.  for  developing  92,045 
hp.  The  estimated  cost  of  this  project 
is  placed  at  $9,000,000. 

Other  permits  issued  were  those  to 
the  Turlock  Irrigation  District,  Turlock, 
for  1,725  sec.-ft.  of  water  from  the 
Tuolumne  River,  Stanislaus  County,  for 
22,543  hp.;  to  the  Modesto  Irrigation 
District,  Modesto,  for  utilizing  1,500 
sec.-ft.  of  water  from  the  Tuolumne 
River,  Stanislaus  County,  for  develop¬ 
ing  19,210  hp.;  and  to  the  Mt.  Shasta 
Power  Corporation,  San  Francisco,  for 
25  sec.-ft.  from  Rock  Creek,  Shasta 
County,  to  be  used  in  developing  889  hp. 

During  the  same  month  four  applica¬ 
tions  for  development  of  hydroelectric 
power  were  received  by  the  department 
as  follows:  from  the  Little  Rock  Power 
&  Water  Company,  Los  Angeles,  for  50 
sec.-ft.  and  7,547  acre-feet  of  water 
from  Little  Rock  Creek,  Los  Angeles 
County,  to  develop  6,081  hp.;  two  from 
E.  B.  Perrin,  Los  Angeles,  one  for  50 
sec.-ft.  and  12,000  acre-feet  to  develop 
5,823  hp.,  and  the  other  for  150  sec.-ft. 
and  20,000  acre-feet  to  develop  27,272 
hp.,  both  from  Thoms  Creek,  Tehama 
County;  and  from  the  Bear  River  Power 
Company,  Auburn,  for  250  sec.-ft.  and 
100,000  acre-feet  of  water  from  Bear 
River  to  develop  42,994  hp. 

San  Joaquin  Company  Publishes 
History  in  Year  Book 

The  San  Joaquin  Light  &  Power  Cor¬ 
poration,  Fresno,  Calif.,  has  recently 
published  its  Year  Book  for  1923.  The 
booklet,  which  is  pre.sented  in  a  mo.st 
attractive  form,  contains  a  history  of 
the  San  Joaqnin  company,  giving  in  a 
brief  way  the  important  points  in  the 
company’s  growth  since  1896,  when  the 
first  hydroelectric  plant  was  constructed 
by  the  company’s  engineers  on  the  San 
Joaquin  River. 

Illustrations  showing  both  interior 
and  exterior  of  the  new  San  Joaquin 
building  in  Fresno  accompany  editorial 
matter  describing  the  building  in  de¬ 
tail. 
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Tentative  P.C.E.A  Convention 
Program  Is  Announced 

The  tentative  program  for  the  eighth 
annual  convention  of  the  Pacific  Coast 
Electrical  Association,  to  be  held  at 
Coi’onado,  Calif.,  June  16-20,  has  been 
announced.  The  feature  of  the  conven¬ 
tion  will  be  the  Public  Service  Confer¬ 
ence  to  be  held  on  the  afternoon  of 
June  20.  R.  H.  Ballard,  vice-president 
and  general  manager  of  the  Southern 
California  Edison  Company,  will  pre¬ 
side  at  the  conference. 

Information  concerning  hotel  accom¬ 
modations  at  Coronado,  Calif.,  has  been 
sent  to  all  members  of  the  Pacific  Coast 
Electrical  Association  by  Alfred  May, 
chairman  of  the  hotel  committee.  Rates 
for  both  the  Hotel  del  Coronado  and 
Coronado  tent  city  are  included  in  the 
information  sent  to  the  members  of  the 
association,  together  with  a  i*etui-n  post¬ 
card  permitting  the  members  to  inform 
the  hotel  committee  what  space  they 
desire  to  have  reserved  for  them. 

The  personnel  of  the  convention  com¬ 
mittee,  as  well  as  of  the  regular  com¬ 
mittees  of  the  association,  have  been 
announced  in  the  last  issue  of  the  Elec- 
Irifier.  The  tentative  program  for  the 
convention  is  as  follow's: 

Monday,  June  16 
Afternoon 

Rejri si  ration. 

Evening 

Informal  dancing  and  entertainment. 

Tuesday,  June  17 
Morning 

8  :00  a.m.  to  9  :45  a.m. — 

Regist  ration. 

10:(»0  a.m. — 

General  business  meetings. 

Address  of  Welcome. 

President’s  re|K>rt. 

General  Committee  reiwrts. 

Re|X)rt  of  tbe  Nominating  Committee. 

Election  of  Officers. 

]2:(M>  Noon. — 

Luncheon. 

Under  the  auspices  of  The  Electric  Club  of 
San  Diego  the  electric  clubs  of  California 
will  provide  a  si>ecial  program  for  the 
delegates  and  guests  attending  the  conven¬ 
tion. 

Afternoon 

2  :ft0  p.m.  to  5 :30  p.m. — 

Business  sessions  of  the  Commercial,  Tech¬ 
nical.  Purchasing  and  Stores  Sections. 
Heiorts,  papers  and  discussions. 

Evening 

tl  :0(l  p.m.  to  9  :.30  p.m. — 

Reception  to  President  and  executive  officials 
of  the  Association. 

9  :30  p.m. — 

Dancing. 

Wednesday,  June  18 
Morning 

9:30  a.m.  to  12  M. — 

Business  .sessions  of  Commercial.  Technical, 
Purchasing  and  Stores,  Accounting  and 
Publicity  Sections. 

10:00  a.m.  to  12  M. — 

Meeting  of  women  delegates  under  the  au.s- 
I>ices  of  the  Women’s  Affairs  Section  of 
the  Public  Relations  Committee — Miss  J. 
Frances  Emans,  presiding. 

Afternoon 

2  :(t0  p.m.  to  5  :.30  p.m. — 

Business  sessions  of  Commercial,  Technical, 
Purchasing  and  Stores,  Accounting,  Pub- 
'icity  and  Personnel  Sections. 

Thursday,  June  19 
Morning 

9:00  a.n\.  to  12  M. 

BusiiiaiH-  sessions  of  Commercial,  Technical, 
Publicity,  Purchasing  and  Stores  Sections. 


9:00  a.m.  to  10:00  a.m. — 

Meeting  of  the  Executive  Committee. 

10 :00  a.m.  to  12  M. — 

Siiecial  session  of  the  Public  Relations  Sec¬ 
tion. 

Afternoon 

1 :00  p.m. — 

SiK)rts  Committee  will  provide  delegates  with 
an  opixjTtunity  to  enjoy  comiietition  in 
golf,  tennis  and  swimming.  Special  prizes 
for  all  events.  All  entrants  to  these  various 
events  must  register  with  the  Siiorts  Com¬ 
mittee. 

Evening 

9  :00  p.m. — 

Grand  Ball  (formal)  with  special  features; 
ballroom  Hotel  del  Coronado. 

Friday,  June  20 

Morning 

10:00  a.m. — 

General  business  session  and  conference  ad¬ 
dressed  by  national  representatives. 

Transaction  of  all  unfinished  business. 

12  Noon. — 

Convention  photograph. 

Afternoon 

2 :00  p.m. — 

Public  Service  Conference,  R.  H.  Ballard, 
presiding. 

Addresses  by  representatives  of  the  important 
public  service  companies  in  California,  in¬ 
cluding  power  generation,  transi)ortation, 
communication  and  other  allied  industries. 

Evening 

7  :00  p.m.  to  9 :30  p.m. — 

Convention  Banquet,  main  dining  room.  Hotel 
del  Coronado ;  A.  Emory  Wishon,  toast¬ 
master. 

10:00  p.m.- -Convention  Carnival. 


Jobbers  to  Hold  July  Meeting 
at  Del  Monte,  Calif. 

The  next  quarterly  meeting  of  the 
Pacific  Coast  Electrical  Supply  Jobbers’ 
As.sociation  will  be  held  at  Del  Monte, 
Calif.,  July  24  to  26.  The  meeting  was 
originally  scheduled  for  June  12  to  14, 
and  was  to  have  been  held  at  Coronado, 
Closed  meetings  will  be  held  on  July 
24  and  25,  and  the  customary  open 
meeting  will  be  held  on  the  morning  of 
July  26. 


COMING  EVENTS 

American  Association  of  Engineers — 

San  Francisco,  Calif. 

June  11-13,  1924 

Pacific  Coast  Electrical  Supply  Jobbers’  Asso¬ 
ciation — 

Quarterly  Meeting — Del  Monte,  Calif. 

July  24-26,  1924 

Pacific  Coast  Electrical  Associatiosi — 

Annual  Meeting — O>ronado,  Calif. 

June  16-20,  1924 

Wyoming  Public  Utilities  Association — 

Annual  Convention — Casper,  Wyo. 

June  23-24,  1924 

Northwest  Electric  Light  and  Power  Association 
Annual  Convention — Gearhart,  Ore. 

June  25-27,  1924 


Lakeside  Plant  Will  Not  Be  Ready 
Until  Nov.  1. — The  Lakeside  plant  of 
the  Public  Service  Company  of  Colorado 
w’ill  not  be  placed  in  operation  before 
Nov,  1,  1924,  according  to  recent  an¬ 
nouncements  of  the  utility  company.  It 
was  originally  planned  to-  place  a 
$12,000,000  pow’er  plant  in  operation 
about  July  1  of  this  year,  but  delay  in 
the  arrival  of  machinery  has  held  up 
the  work  so  that  it  will  not  be  possible 
to  complete  the  project  on  the  original 
date.  The  first  unit,  which  is  being 
constructed  at  the  present  time,  w’ill 
co.st  $4,000,000  and  is  to  have  a  capacity 
of  approximately  20,000  kw’.  The  plant 
is  located  at  Boulder  Lake,  four  miles 
east  of  Boulder,  and  transmission  lines 
are  being  constructed  to  Denver  and  to 
northern  Colorado  points. 


Seven  Western  Men  Will  Attend 
World  Power  Conference 

Seven  Western  men  have  signified 
their  intention  of  attending  the  World 
Power  Conference,  to  be  held  in  Lon¬ 
don,  England,  June  30-July  12,  1924. 
The  program  for  the  conference  that  is 
under  the  control  of  the  American  Com¬ 
mittee  has  been  announced  and  three 
papers  will  be  pre.sented  by  engineers 
living  in  the  West. 

The  papers  to  be  presented  by  the 
Western  men  are  as  follows: 

“Regional  Review’  for  the  Pacific 
Coast  States,”  by  A.  H.  Markwart,  vice- 
president,  Pacific  Gas  and  Electric  Com¬ 
pany,  and  H.  A.  Barre,  executive  engi¬ 
neer,  Southern  California  Edison  Com¬ 
pany;  “Pow’er  Connected  with  Irriga¬ 
tion,”  by  Henry  J.  Pierce,  president, 
Washington  Irrigation  &  Development 
Company,  and  E.  C.  Bebb,  hydraulic 
engineer.  Federal  Power  Commission; 
and  a  paper  on  “High  Tension  Trans- 
mi.ssion,”  by  F.  G.  Baum,  consulting  en¬ 
gineer,  San  Franci.sco.  Among  the 
We.steni  men  that  have  intimated  that 
they  will  attend  the  conference  are: 
Prof.  C.  L.  Cory,  University  of  Califor¬ 
nia,  Berkeley;  H.  T.  Cory,  Palos  Verdes 
Project,  Redondo  Beach,  Calif.;  W.  A. 
Doble,  chief  engineer,  Felton  Water 
Wheel  Company,  San  Franci.sco;  John 
B.  Miller,  president.  Southern  Califor¬ 
nia  Edison  Company;  R.  A.  Millikan, 
director,  Norman  Bridge  Laboratory  of 
Physics,  Califoi-nia  Institute  of  Tech¬ 
nology,  Pasadena;  Robert  Sibley,  vice- 
president,  American  Society  of  Mechan¬ 
ical  Engineers,  Berkeley,  Calif.;  A.  B. 
West,  pre.sident.  Southern  Sierras  Power 
Company,  Riverside,  Calif. 


Telephone  Operation  Explained 
to  San  Diego  Clubmen 

“The  Big  Idea”  in  telephone  opera¬ 
tion  w’as  made  the  feature  of  the  May 
13  meeting  of  the  San  Diego  (Calif.) 
Electric  Club,  held  at  the  Point  Loma 
Country  Club.  C.  A.  Stevens,  of  the 
telephone  company,  and  chairman  of 
the  Better  Telephone  Company  Co¬ 
operation  committee  of  the  Electric 
Club,  was  in  charge  of  the  program, 
given  for  the  entertainment  and  instruc¬ 
tion  of  the  Electric  Club  members  and 
their  w’ives. 

A  demonstration  sw’itchboard  show¬ 
ing  both  the  manual  and  automatic 
switchboard  operations  was  used  as  the 
basis  for  the  program.  Miss  Dorothy 
McDonald,  instructor  of  the  operator’s 
school,  gave  a  description  of  the  various 
stages  of  operation  between  the  mak¬ 
ing  of  a  phone  call  and  its  completion. 

A  short  skit,  “Ten  Minutes  from 
Broadway,”  depicting  two  married  cou¬ 
ples  and  their  attempts  to  get  each 
other  over  the  telephone,  making  all  the 
common  mistakes  for  w’hich  service  is 
usually  blamed,  concluded  the  program. 
The  latter  drew'  much  comment  as  an 
excellent  method  of  acquainting  the 
public  with  some  of  the  intricacies  of 
telephone  operation. 


Radio  Engineer  Addresses  Oakland 
Club. — Don  Lippincott,  radio  engineer 
of  the  Magnavox  Company  of  Oakland, 
Calif.,  and  chairman  of  the  educational 
committee  of  the  Pacific  Radio  Tmdes 
Association,  was  the  principal  speaker 
at  the  May  19  meeting  of  the  Electric 
Club  of  Oakland.  Mr.  Lippincott  gave 
an  interesting  review  of  his  experiences 
in  radio  w’ork. 
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Century  Electric  Company,  St.  Louis, 
Mo.,  has  published  Bulletin  No.  36,  cov¬ 
ering  the  Century  line  of  a.c.  and  d.c. 
fans.  The  bulletin  contains  complete 
descriptions  of  the  company’s  line  of 
fans  together  with  assembly  diagrams 
of  ceiling  fans. 

Automatic  Electric  Heater  Company, 
Warren,  Pa.,  is  now  manufacturing  the 
Clark  Selective  Load  Control,  which  is 
designed  to  provide  a  more  even  load 
factor  for  domestic  installations  where 
electric  range  and  water  heater  are  in 
use.  The  device  is  so  designed  that  when 
the  electric  range  is  in  use,  the  electric 
water  heater  is  automatically  cut  off  the 
line,  staying  off  until  such  a  time  as  the 
demand  from  other  devices  is  lowered  to 
a  predetermined  point. 

The  R.  Thomas  &  Sons  Company, 
East  Liverpool,  Ohio,  has  just  issued  an 
attractive  folder  on  cemented  type  sus¬ 
pension  units. 

The  Providence  Insulated  Wire  Com¬ 
pany,  Providence,  R.  I.,  has  taken  over 
the  insulated  wire  department  of  the 
Bourn  Rubber  Company  of  that  city. 

.\pparatu8  is  being  installed  in  the 
million-volt  test  laboratory  of  the  Cali¬ 
fornia  Institute  of  Technology  at  Pasa¬ 
dena,  Calif.  Four  250,000-volt  trans¬ 
formers,  with  a  capacity  of  1,000  kw., 
have  arrived  and  are  being  set  up.  The 
laboratory,  the  first  of  its  kind  in  the 
West,  was  made  possible  through  the 
cooperation  of  the  college  and  the 
Southern  California  Edison  Company. 
The  power  company  erected  the  build¬ 
ing  and  the  school  is  supplying  the 
equipment.  Dr.  Robert  A.  Millikan  will 
be  in  charge  of  the  experimental  work. 

The  General  Electric  Company  line 
of  oil-filled  instrument  transformers  is 
being  redesigned  to  allow  the  use  of  the 
same  type  of  coil  and  winding  now  used 
in  the  distribution  type  of  transformer. 
The  new'  design  will  also  include  the 
interchangeable  bu.shing  now  used  in 
General  Electric  oil  switches,  distribu¬ 
tion  transformers  and  lightning  ar¬ 
resters. 

Moe-Bridges  Company,  Milwaukee, 
Wis.,  has  appointed  the  B  &  R  Elec¬ 
trical  Supply  Company  of  Denver,  Colo., 
distributors  of  the  line  in  the  Rocky 
Mountain  region. 

'Phe  Electric  Agencies  Company,  56 
Natoma  Street,  San  Francisco,  Calif., 
has  moved  to  655  Minna  Street,  that 
city,  and  w'ill  be  located  at  the  new’ 
address  on  and  after  May  1.  B.  A. 
Wagner,  manager  of  the  company,  has 
just  returned  from  an  extensive  trip  to 
ea.'^tem  factories. 

The  O.  C.  White  Company,  Worcester, 
Mass.,  has  recently  publi.shed  tw’o  “Ap¬ 
plied  Illumination”  folders  that  are  de¬ 
signed  to  supplement  the  company’s 
latest  catalog.  One  of  these  is  entitled 
“The  Trend  of  Industrial  Lighting”  and 
is  devoted  to  shop  fixtures  and  shows 
new  styles  of  23D  and  24D  drafting- 
board  fixtures.  The  other  folder,  on 
“The  Factors  of  Lighting  Efficiency,” 
details  the  new  2LA  conduit  fixture  and 
the  new  3SA  bench  light.  The  folders 
can  be  obtained  on  application  to  the 
manufacturer. 


The  Westinghouse  Electric  &  Manu¬ 
facturing  Company  has  recently  issued 
a  new  20-page  publication,  known  as 
circular  No.  1670  and  entitled  “Static 
Condensers  for  Power  Factor  Correc¬ 
tion.”  In  this  circular  the  need  for 
power  factor  correction  and  the  meth¬ 
ods  of  obtaining  high  power  factor  are 
discussed.  The  method  of  selecting  the 
proj^r  corrective  device  for  power  fac¬ 
tor  is  carefully  analyzed,  and  the  fields 
of  application  of  synchronic  and  static 
condensers  set  forth  in  diagrammatic 
form.  A  complete  illustrated  descrip¬ 
tion  of  Westinghou.se  Type  LD  static 
condensers  with  wiring  diagrams  for 
tw’o  and  three-pha.se  equipment  is  in¬ 
cluded  in  the  circular.  The  method  of 
calculating  the  corrective  kva.  neces¬ 
sary  for  an  installation  of  condensers 
and  a  chart  for  determining  the  per 
cent  of  reactive  kva.  required  to  raise 
the  pow'er  factor  to  a  desired  value  are 
next  presented.  A  tabulation  of  the 
weights,  dimensions  and  losses  of  static 
condensers  and  the  w’eights  and  dimen¬ 
sions  of  transformers  conclude  the  in¬ 
formation  given. 

The  Lovell  Manufacturing  Company, 
Erie,  Pa.,  has  recently  placed  on  the 
market  a  new  portable  electric  clothes 
wringer  designed  for  use  with  washing 
machines  not  provided  with  pow’er 
w’ringers  and  as  an  auxiliary  in  laundry 
equipment  for  homes,  hotels,  clubs, 
schools,  etc.  As  the  wringer  is  mounted 
on  a  tripod,  it  has  a  sw’ivel  hanging  per¬ 
mitting  it  to  be  swung  to  any  position 
over  a  washer  or  stationary  tub.  For 
permanent  use  on  stationary  tubs  or 
boilers,  the  wringer  is  built  without  the 
stand  and  provided  with  clamps  to  hold 
it  in  place.  Pow’er  for  turning  the  rolls 
of  the  w’ringer  is  supplied  by  a  West¬ 
inghouse  heavy  duty  electric  motor 
built  for  operation  on  either  direct  or 
alternating  current  at  110  volts. 

Commercial  Electric  Company,  San 
Francisco,  has  moved  to  1925  Howard 
Street  in  that  city. 

Henry  D.  Sears,  general  sales  agent 
for  Webber  wiring  devices  with  offices 
in  Boston,  Mass.,  has  recently  issued  a 
wall  poster  devoted  to  illustrations  and 
descriptions  of  Staylit.  The  device  is 
a  lamp  socket  designed  to  keep  a  lamp 
lighted  for  a  minute  or  two  after  the 
cord  controlling  it  has  been  pulled. 

Birkel  &  LeGassick,  wholesale  elec¬ 
tric  supply  company,  is  developing  a 
large  business  at  Santa  Monica,  Calif. 
The  company  is  located  at  702  Santa 
Monica  Blvd. 


Harvey  Hubbell,  Inc^  Bridgeport, 
Conn.,  has  recently  placed  on  the  mar¬ 
ket  a  new'  toggle  switch.  The  company 
has  also  announced  a  line  of  10  and 
20-amp.  polarized  shallow  flush  recep¬ 
tacles  which  have  been  re-designed  to 
fit  standard  convenience  outlet  face 
plates.  The  receptacles  are  only  1-3/32 
in.  deep  and  are  therefore  suitable  for 
thin  partitions. 

Atlantic-Pacific  Agencies  Corporation, 
San  Francisco,  has  established  .sale.s 
agencies  in  Chicago,  Philadelphia,  Pitts¬ 
burgh,  Boston,  New  York  City,  St.  Louis 
and  Dallas,  Texas. 

The  American  Airdry  Corporation  ha.s 
recently  moved  its  head  offices  and  fac¬ 
tory  from  Groton,  N.  Y.,  to  Chicago, 
Ill.  The  company  manufactures  Airdry, 
“The  Electric  Tow'el,”  and  has  moved  to 
Chicago  to  secure  a  more  centrally 
located  distributing  point.  Pacific  Coa.st 
representation  for  the  company  remains 
the  same  and  is  in  charge  of  the  Airdry 
Electric  Service  Company,  with  head¬ 
quarters  in  the  Rialto  Bldg.,  San  Fran¬ 
cisco. 

The  Electric  Outlet  Company,  Inc., 
New  York,  N.  Y.,  has  brought  out  a 
new  product  w’hich  will  be  called  “w’ire- 
nuts.”  The  new  device  is  made  of  brass 
and  Bakelite  and  is  for  use  in  making 
wire  joints  in  outlet  boxes  and  else¬ 
where. 

Curtis  Lighting,  Inc.,  has  moved  its 
Los  Angfeles  office  from  the  Pacific 
Finance  Building  to  1040  Merchants 
National  Bank  Building  in  the  same 
city.  The  company  has  recently  opened 
a  lighting  studio  at  the  new'  addre.ss. 

TTie  F.  W.  Wakefield  Brass  Company, 
Vei’million,  Ohio,  Ivanhoe  Works  of  The 
Miller  Company,  Cleveland,  and  the  Na¬ 
tional  Lamp  Works  of  the  General 
Electric  Company,  are  issuing  a  new 
booklet  entitled  “A  Centi'al  Station 
Campaign  that  Sold  2,609  Store  Light¬ 
ing  Units  in  10  Days.”  The  book  tells 
of  the  experience  of  the  Ohio  Public 
Service  Company  in  making  2,609  sales 
to  6,370  stores  in  seven  medium-sized 
cities,  and  is  designed  to  show'  other 
central  stations  and  contractors  how 
such  a  campaign  .should  be  conducted 
and  as  to  the  results  that  can  be  ob¬ 
tained.  The  information  concerning  the 
mapping  out  of  such  a  better  store 
lighting  campaign  is  exceedingly  w'ell 
written  and  should  be  of  value  to  any¬ 
one  considering  the  possibilities  of  such 
a  sales  drive.  Copies  of  the  book  may 
be  obtained  free  of  charge  from  any  of 
the  three  manufacturers  cooperating  in 
its  publication. 
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Gearhart  Hotel,  Gearhart-by-the-Sea,  Ore.,  where  the  annual  convention  of  the  Northwest  Electric 
Light  and  Power  Association  will  be  held.  June  25-27,  1924  This  hotel  is  reported  to  be  the  best 
e«4uipped  beach  hostelry  in  the  Northwest. 
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Franklin  T.  Griffth,  president  of  the 
Portland  Electric  Power  Company,  Port¬ 
land,  Ore.,  has  been  elected  president 
of  the  National  Electric  Light  Associ¬ 
ation.  Mr.  Griffith  is  a  prominent  figure 


FRANKLIN  T.  GRIFFITH 


in  the  electrical  industry  in  the  West. 
In  addition  to  his  activities  with  the 
Portland  Electric  Power  Company, 
which,  under  his  direction,  has  shown 
marked  progress  in  the  relation  of  the 
utility  to  the  consumer  and  in  the  im¬ 
provement  of  public  relations,  he  has 
been  greatly  interested  in  the  subject  of 
water  power  and  its  proper  conservation 
and  use.  He  was  for  tw'o  years  chair¬ 
man  of  the  Water  Power  Development 
Committee  of  the  National  Electric 
Light  Association,  and  during  that  time 
devoted  much  attention  to  the  matter 
of  the  formation  of  the  Federal  Power 
Commis.sion.  Mr.  Griffith  has  also  been 
active  in  the  interests  of  the  Northwest 
Electric  Light  and  Pow’er  Association, 
having  served  as  its  president  at  one 
time,  in  addition  to  acting  on  various 
committees.  The  new  president  of  the 
National  Electric  Light  Association  was 
bom  in  Minneapolis  in  1870.  His  boy¬ 
hood  was  spent  in  Oakland,  Calif.,  where 
he  received  his  education.  He  was  ad¬ 
mitted  to  the  bar  in  Oregon  in  1894, 
later  becoming  attorney  for  the  Port¬ 
land  Railway,  Light  &  Power  Company, 
now'  the  Portland  Electric  Power  Com¬ 
pany.  He  was  elected  president  of  that 
company  in  1913.  Mr.  Griffith  has  been 
vice-president  of  the  National  Electric 
Light  As.sociation  since  the  early  part 
of  1924,  having  been  appointed  to  that 
position  to  succeed  the  late  John  A. 
Britton.  Mr.  Griffith’s  familiarity  w'ith 
the  affairs  of  the  Association  and  his 
gi-asp  of  conditions  in  the  electrical  in- 
du.'itry  as  a  whole  make  him  particu¬ 
larly  fitted  for  his  new  post.  P.  S.  Ark¬ 
wright,  president  of  the  Georgia  Rail¬ 
way  &  Power  Company,  Atlanta,  Ga., 
has  been  elected  fourth  vice-president 
of  the  National  Electric  Light  Associa¬ 
tion,  and  W.  A.  Jones  of  the  Henry  L. 
Doherty  Company,  New  York,  N.  Y., 
trea.«urer. 


Farley  Osgood,  vice-president  and 
general  manager  of  the  Public  Service 
Electric  Company,  New'ark,  N.  J.,  has 
just  been  elected  president  of  the  Amer¬ 
ican  Institute  of  Electrical  Engineers. 

J.  H.  Surclaw,  a  director  of  the  Cana¬ 
dian  National  Railways  of  New  Glas¬ 
gow',  Nova  Scotia,  was  a  recent  Los 
Angeles,  Calif.,  visitor. 

C.  V.  Schneider,  of  the  Electrical 
Supply  Company,  Sacramento,  Calif., 
recently  made  a  business  trip  to  San 
Francisco. 

E.  V.  Rosenbaum,  consulting  engineer 
in  the  employ  of  the  Federal  Light  & 
Traction  Company  of  Newr  York,  has 
arrived  in  Aberdeen,  Wash.,  to  superin¬ 
tend  the  installation  of  the  new'  power 
house  equipment  purchased  by  the 
Grays  Harbor  Railw'ay  &  Light  Com¬ 
pany,  at  a  cost  of  $500,000.  Mr.  Rosen¬ 
baum  w'il!  be  in  Aberdeen  for  about 
nine  months.  He  recently  finished 
superintendence  of  a  million  dollar 
plant  which  the  Federal  Light  &  Trac¬ 
tion  Company  has  installed  at  Spring- 
field,  Mo.  His  work  in  Aberdeen  w'il! 
include  super\’ision  of  the  new’  pow’er 
hou.se  equipment,  w'hich  includes  an 
8,000-hp.  turbine,  boilers,  fuel  contain¬ 
ers  and  conveyors,  .sw’itchboards  and 
substations. 

A.  S.  Moody,  for  the  past  year  man¬ 
ager  of  the  Los  Angeles,  Calif.,  office 
of  the  general  Electric  Company,  has 
been  made  Northwest  manager  of  that 
company  with  headquarters  at  Portland, 
Ore.  Mr.  Moody  has  been  in  the  serv¬ 
ice  of  the  General  Electric  Company 
since  1907  when  he  became  sales  engi¬ 
neer  in  the  San  Francisco  office.  He 
w’as  transferred  to  a  similar  position  in 
the  Seattle,  Wash.,  branch  in  1908,  and 
in  1910  was  made  manager  of  the  Port¬ 
land,  Ore.,  supply  department.  Ten 
years  later  he  w'as  appointed  assistant 
manager  of  the  North w’est  territory  and 
retained  that  position  until  he  w'ent  to 
Los  Angeles  in  1923.  In  addition  to 
efficiently  handling  his  varied  duties  in 
connection  with  his  w’ork  for  the  Gen¬ 
eral  Electric  Company,  Mr.  Moody  has 
taken  an  active  part  in  the  affairs  of 
the  electrical  industry  as  a  whole  on 
the  Pacific  Coast.  At  one  time  he 
serv'ed  as  chairman  of  the  Portland 
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section  of  the  American  Institute  of 
Electrical  Engineers  and  was  promi¬ 
nently  identified  with  the  activities  of 
the  Northwest  Electric  Light  &  Power 
Association. 


Charles  L.  Barrett  was  elected  a 
director  of  the  Pacific  Gas  and  Electric 
Company  at  the  annual  meeting  of 
stocldiolders  held  April  8.  He  com¬ 
menced  service  with  the  San  Francisco 
Gas  Light  Company,  a  genealogical  pre¬ 
decessor  of  the  Pacific  Gas  and  Electric 
Company,  as  assistant  to  the  cashier, 
his  father  Wm.  G.  Barrett,  who  had 
been  with  the  company  in  that  position 
since  1860  or  six  years  after  the  com¬ 
mencement  of  gas  supply  in  San  Fran¬ 
cisco.  In  his  long  period  of  service  he 
has  held  successively  every  office  posi- 
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tion,  collector,  bookkeeper  of  consum¬ 
ers’  accounts,  counterman,  manager  of 
the  office  force,  cashier,  keeper  of  the 
general  books,  auditor,  and  finally  the 
secretaryship  of  the  San  Francisco  Gas 
and  Electric  Company,  the  immediate 
operating  company  prior  to  the  advent 
of  the  Pacific  Gas  and  Electric  Com¬ 
pany,  which  po.sition  he  has  held  for 
twenty-two  years,  and  which  period, 
oddly,  his  two  predecessors  Wm.  G. 
Bai'rett  and  Joseph  G.  Eastland  each 
held  the  position,  that  is  to  .say  there 
have  been  but  three  secretaries  in  the 
last  sixty-six  years  of  the  existence  of 
the  San  Francisco  Gas  and  Electric  Co. 
In  1906  Mr.  Barrett  w’as  appointed  the 
assistant  secretary  of  the  Pacific  Gas 
and  Electric  Company  which  position 
he  has  continuously  held  since  that  time. 
His  entire  career  has  been  notable  for 
his  extreme  democracy  and  his  interest 
in  employee  w’elfare  and  for  his  close 
attention  to  the  interests  of  the  con¬ 
sumer. 

Norwood  P.  Brockett,  public  relations 
director  of  the  Puget  Sound  Pow’er  & 
Light  Company,  discussed  the  proposed 
Bone  pow’er  bill  before  the  Washington 
State  Retailers’  Association  in  Seattle 
at  that  body’s  annual  convention.  Homer 
T.  Bone,  author  of  the  bill,  discussed 
the  public  ow’nership  side  of  the  ques¬ 
tion. 

Charles  H.  Lee,  formerly  president 
of  the  California  State  Water  Commis¬ 
sion  and,  later,  of  the  Division  of  Water 
Rights,  has  been  elected  president  of 
the  San  Francisco,  Calif.,  chapter  of 
the  American  Association  of  Engineers. 

K.  E.  Van  Kuran,  district  manager 
of  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company,  Los  Angeles,  Calif., 
attended  the  recent  meeting  of  the  ad¬ 
visory  committee  of  the  California 
Electrical  Cooperative  Campaign  held 
in  San  Franci.sco  on  May  16  and  17. 


L.  M.  Klauber,  president  of  the  San  E.  R.  Greer,  vice-president  and  gen-  S.  H.  Taylor,  secretary  of  the  Pacific 

Diego  Consolidated  Gas  &  Electric  eral  manager  of  the  Arrow  Electric  Coast  Electrical  Association,  with  offices 

Company,  is  president  of  the  Pacific  Company,  Hartford,  Conn.,  and  his  son  at  San  Francisco,  Calif.,  is  one  of  the 

Coast  Electrical  Association  for  the  year  E.  Bosworth  Greer,  arrived  in  San  pioneers  of  the  electrical  business.  His 

Francisco,  Calif.,  May  17  on  the  round- 

- : - - -  the-world  steamer  Samaria  of  the 

Cunard  line.  Mr.  Greer  stayed  on  the 
Pacific  Coast  about  two  weelb  and  vis- 
ited  Los  Angeles  in  company  with  S.  H. 

Gregory,  Pacific  Coast  manager  of  the 

A.  F.  Blecksmith,  district  sales  agent 
*  of  the  Duncan  Electric  Manufacturing 

Company,  La  Fayette,  Ind.,  who  main- 
W*  I  tains  headquarters  in  Los  Angeles, 

Calif,  was  a  recent  visitor  to  San  Fran- 
cisco  on  business  for  his  company. 

While  in  the  northern  city  he  attend^ 
the  school  for  meter  men  held  at  the 
University  of  California  and  partici¬ 
pated  as  a  member  of  the  lecturing 
board. 

H.  E.  Baker,  for  a  number  of  years 
associated  with  the  power  department 
of  the  Pacific  Power  &  Light  Company 
at  Naches,  Wash.,  has  been  promoted  to 
be  superintendent  of  power  of  the 
Dallas-Hood  River  pow’er  system  of  that 
company  with  headquarters  at  Hood 
River,  Ore.  Mr.  Baker  at  the  same 
time  assumes  the  duties  of  manager  of 
the  Hood  River  district,  succeeding 
Berkeley  H.  Snow,  resigned. 

H.  H.  Courtright,  manager  of  the  Val¬ 
ley  Electrical  Supply  Company,  Fresno, 

Calif.,  attended  the  recent  meeting  of 
the  advisory  committee  of  the  Califor¬ 
nia  Electrical  Cooperative  Campaign  in 
San  Francisco. 

C.  T.  I'hl,  formerly  division  sales 
manager  for  the  Apex  Electrical  Dis¬ 
tributing  Company  in  the  Southwest,  is 
now  district  sales  manager  for  the 
Pittsburgh,  Pa.,  territory  of  The  United 
Electric  Company,  Canton,  Ohio. 

Charles  N.  Shannon,  W.  A.  Guscott, 

P.  Harry  Byrne,  E.  C.  Headrick,  and 
E.  A.  Scott  comprise  the  new  board  of 
directors  of  the  Denver,  Colo.,  Contrac¬ 
tors’  Association,  Inc.  Officers  will  be 
elected  from  this  group  at  an  early 
date. 

K.  E.  Van  Kuran,  manager  of  the 
Westinghouse  Electric  &  Manufacturing 
Company,  Los  Angeles,  Calif.,  is  gen¬ 
eral  convention  chairman  for  the  1924 
annual  convention  of  the  Pacific  Coast 
Electrical  Association,  to  be  held  at 
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connection  with  the  industry  covers  a 
period  of  more  than  forty  years  of  con¬ 
tinuous  service,  a  large  part  of  which 
has  been  on  the  Pacific  Coast.  Mr. 
Taylor  has  contributed  largely  to  the 
success  of  the  association  and  of  the 
annual  convention  held  at  Coronado, 
June  16-20,  1924. 

H.  W.  Cooper,  formerly  manager  of 
the  Dayton- Waitsburg  district  of  the 
Pacific  Power  &  Light  Company,  Port¬ 
land,  Ore.,  has  been  promoted  to  be 
district  manager  at  Pasco,  Wash, 

W.  B.  Wallis,  president.  The  Pitts¬ 
burgh  Electric  Furnace  Corporation  of 
Pittsburgh,  Pa.,  has  been  visiting  the 
principal  cities  of  the  West  in  connec¬ 
tion  with  sales  matters.*  On  May  16 
and  17  he  visited  Spokane,  Wash.,  and 
then  went  to  Butte,  Mont.  Mr.  Wallis 
is  greatly  impressed  wdth  the  industrial 
development  fif  the  western  country 
and  anticipates  a  great  growth  in  the 
iron  and  steel  business  on  the  Pacific 
Coast  during  the  next  ten  years. 

Howard  S.  Warren,  switchboard  en¬ 
gineer  of  the  Westinghouse  Electric  & 
Manufacturing  Company  of  Los  An¬ 
geles,  Calif.,  recently  made  two  trips 
to  the  Arizona  and  Texas  districts  of 
that  company,  where  he  was  called  for 
consultation  on  switchboard  apparatus 
for  mining  companies  in  the  mining 
region, 

C.  C.  Langevin,  of  the  Atlantic- 
Pacific  Agencies  Corporation,  San  Fran¬ 
cisco,  Calif.,  has  just  returned  from  an 
extensive  trip  East  during  which  he 
visited  among  other  places,  Pittsburgh, 
Pa,;  New  York  City;  Boston,  Mass.; 
Chicago,  Ill.;  St.  Louis,  Mo.;  and  Dallas, 
Texas. 

Otto  Bock,  former  assistant  U.  S. 
district  attorney  in  Denver,  Colo.,  and 
a  prominent  figure  in  the  younger 
democratic  circles  of  Colorado,  has  been 
appointed  a  member  of  the  state  public 
utilities  commission  to  succeed  the  late 
Tully  Scott. 

Dr.  W.  M.  Carr,  radiologist  at  the 
Winnipeg,  Man.,  general  hospital,  has 
been  appointed  radiologist  at  the  Jubilee 
Hospital,  Victoria,  B.  C.,  to  fill  the  place 
of  Dr.  Warren,  who  has  accepted  a 
Coronado,  Calif.,  June  16-20.  Under  position  in  Los  Angeles.  The  appoint- 
his  charge  have  come  all  of  the  many  ment  becomes  effective  on  June  1.  Dr. 

details  of  the  arrangements  for  the  en-  Warren  came  to  Victoria  about  a  year 

tire  convention  program.  ago. 


1923-1924.  Under  Mr,  Klauber’s  direc¬ 
tion  the  as.sociation  has  made  notable 
progress  during  the  past  year. 

W.  L.  Frost,  manager,  consumers’ 
department.  Southern  California  Edison 
Company,  Los  Angeles,  Calif.,  attended 
the  recent  meeting  of  the  advisory  com¬ 
mittee  of  the  California  Electrical  Co¬ 
operative  Campaign  held  in  San  Fran¬ 
cisco. 

Lewis  A.  Lewis,  sales  manager,  and 
W.  H.  Ude,  director  of  public  relations, 
of  The  Washington  Water  Pow’er  Com¬ 
pany,  Spokane,  Wash.,  attended  the 
National  Electric  Light  Association  con¬ 
vention  at  Atlantic  City,  May  19  to  24. 
Mr.  Lewris  is  chairman  of  the  Northw’e.st 
Electric  Light  and  Power  Association’s 
electric  range  committee  and  will  render 
a  report  on  “Electric  Range  Survey’’  at 
the  convention. 

A.  H.  Biewener  of  the  Southern  Elec¬ 
tric  Company  of  San  Diego,  Calif.,  was 
a  recent  Los  Angeles  visitor. 

H.  C.  Chappell,  assistant  to  the  gen- 
ei-al  manager  of  the  Natrona  Power 
Company,  Casper,  Wyo.,  and  secretary 
of  the  Wyoming  Utilities  Association, 
made  a  trip  to  Denver,  Colo.,  early  in 
.April  in  the  interest  of  the  annual  con¬ 
vention  of  the  utility  operators  in  his 
state.  The  conv^ention  will  be  held  in 
the  early  summer. 

A.  E.  Butler,  manager  of  the  Elec- 
tiical  Specialty  Company,  San  Fran¬ 
cisco,  Calif.,  is  making  an  extended  trip 
to  Eastern  cities  vi.siting  various  fac¬ 
tories  represented  by  his  company  in 
the  Pacific  Coast  territory. 

M.  J.  Wilkinson,  for  many  years  asso¬ 
ciated  with  the  accounting  department 
of  the  Pacific  Power  &  Light  Company, 
Portland,  Ore.,  has  recently  been  ap¬ 
pointed  assistant  secretary  and  treas¬ 
urer  of  that  company  and  of  the  Port¬ 
land  Gas  &  Coke  Company. 

R.  G.  Gentry  and  John  J.  Cooper, 
members  of  the  advisory  board,  and 
S.  W.  Bishop,  executive  member  of  the 
Electrical  Cooperative  League  of  Den¬ 
ver,  Colo.,  repre.sented  that  organiza¬ 
tion  at  the  National  Electric  Light  As¬ 
sociation  in  Atlantic  City,  N.  J. 

T.  A.  E.  Bell,  Northwest  engineer  of 
the  General  Electric  Company,  Seattle, 
Wash.,  w’as  the  speaker  of  the  day  at 
the  nfteeting  of  the  Engineers’  Club, 
.Seattle,  on  May  15. 


K.  E.  VAN  KURAN 
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San  Francisco 

Business  conditions  in  San  Francisco 
and  adjacent  territory,  as  a  whole,  are 
quiet  but  there  is  apparently  no  note 
of  pessimism.  Wholesale  and  retail 
trade  are  reported  somewhat  slow’,  man¬ 
ufacturing  and  industi’y  fair.  I)ealers 
in  specialties  are  enjoying  good  busi¬ 
ness,  and  sales  in  hardware,  paints  and 
building  materials  are  holding  up  well. 
Some  readjustment  of  commodity  prices 
is  noted,  but  no  radical  decline  is  antici¬ 
pated.  Buying  of  general  merchandise 
continues  on  a  conserv’ative  basis.  Labor 
costs  are  steady. 

Shippers  of  fruits,  vegetables,  butter 
and  eggs  are  rejoicing  over  the  10  per 
cent  reduction  in  express  rates  on  those 
commodities  in  carload  lots,  ordered  by 
the  Interstate  Commerce  Commission 
and  effective  on  or  before  June  21.  It  is 
estimated  that  this  reduction  w’ill  result 
in  an  annual  saving  of  one  million  dol¬ 
lars. 

The  hoof  and  mouth  disease  is  now’ 
believed  to  be  under  control  and  embar¬ 
goes  are  being  lifted,  allow’ing  fruits 
and  vegetables  to  move  more  freely. 

Building  continues  at  an  active  rate, 
particularly  home  construction.  The 
influence  of  the  latter  is  reflected  in 
the  sales  of  home  furnishings,  which 
are  reported  good.  An  increase  in  the 
number  of  ships  arriving  and  depart¬ 
ing,  with  increa.sed  tonnage,  is  reported 
as  compared  with  the  first  four  months 
of  last  year,  and  a  gain  of  about 
$123,100,000  in  bank  clearings.  Collec¬ 
tions  are  slow’. 


Los  Angeles 

At  the  recent  elections  over  forty-five 
million  dollars  was  voted  for  city  and 
county  bonds,  covering  projects  which 
will  tend  to  provide  employment  and 
put  money  in  circulation  in  this  section. 
The  carrying  of  these  bond  issues  is  an 
indication  of  the  healthy  condition  that 
exists  in  this  vicinity  despite  the  recent 
real  estate  inactivity  and  the  foot  and 
mouth  epidemic.  The  latter  as  yet  has 
not  been  done  away  w’ith  entirely  and 
has  adversely  affected  business  during 
the  past  two  months. 

Local  retail  business  is  gradually  get¬ 
ting  into  better  .shape,  and  this  is  par¬ 
ticularly  true  in  electrical  lines.  Radio 
sales  are  improving,  though  somewhat 
more  slowly  than  other  electrical  appli¬ 
ances,  and  wholesale  business  is  in  a 
much  better  condition  than  over  a 
month  ago.  Manufacturers  continue  to 
report  excellent  trade  prevailing  in  their 
branch  of  the  industrj’. 

WTiolesale  merchants  report  trade 
good,  and  an  increase  of  about  five  per 
cent  over  busine.ss  in  April  is  claimed 
in  the  grocery  lines.  Collections  are 
fair. 


Portland 

Conditions  in  Portland  and  vicinity 
show  no  marked  change  during  the  past 
two  weeks,  although  there  has  been 
.some  falling  off  in  retail  buying  prob¬ 
ably  due  to  usual  summer  idleness.  It 
is  difficult  to  deteiTnine  to  what  extent 


business  is  being  affected  by  conditions 
in  California  due  to  the  hoof  and  mouth 
disease.  How’ever,  prices  of  citrus  fruits, 
meats  and  green  vegetables  have  gone 
up,  and  the  influence  of  the  epidemic  is 
undoubtedly  being  felt  by  the  railroads 
and  dependent  indu.stries,  as  freight 
and  tourist  traffic  is  below  that  antici¬ 
pated. 

The  entire  State  of  Oregon  is  badly  in 
need  of  rain,  and  unless  it  comes  by 
June  1  serious  damage  will  result,  par¬ 
ticularly  to  the  grain  crop.  The  power 
companies  are  preparing  to  carry  heavy 
loads  on  steam  during  the  late  summer, 
as  the  present  demand  is  heavier  than 
ever  before  and  the  stream  flow  seri¬ 
ously  short. 

Building  activity  continues  at  a  good 
pace,  providing  employment  for  a  large 
number.  A  greater  part  of  this  work  is 
confined  to  the  construction  of  dwell¬ 
ings,  with  a  fair  percentage  of  larger 
buildings. 

Wiring  .supplies  are  reported  to  be 
moving  fairly  well,  and  stocks  are  ade¬ 
quate  to  take  care  of  the  demand.  Col¬ 
lections  are  somewhat  .slow. 


Spokane 

Business  in  most  lines  in  this  terri¬ 
tory  gives  indications  of  a  decrea.se, 
attributed  to  general  conditions  through¬ 
out  the  country.  The  output  of  the 
foundries  and  machine  shops  is  normal, 
due  to  the  excellent  status  of  the  metal 
mining  industry,  which  is  better  than 
it  has  been  for  years. 

The  farmers  are  somewhat  worried 
over  the  lack  of  rain.  If  it  comes  within 
tw’o  w’eeks,  then  splendid  crops  of  wheat 
and  fruit  near  Spokane  are  expected; 
otherwise  severe  losses  w’ill  result,  it 
is  feared. 

Permits  for  building  in  Spokane  are 
above  normal.  There  is  a  plentiful 
labor  supply,  due  to  an  influx  from  the 
Coast.  Movement  in  wholesale  dry 
goods  is  slow’.  The  public  is  reported 
to  be  buying  automobiles  and  labor- 
saving  appliances. 

The  Washington  Water  Power  Com¬ 
pany  has  completed  its  seven-week 
electric  range  campaign.  During  that 
period  it  sold  in  Spokane  and  other 
towns  of  the  Inland  Empire  406  ranges 
W’ith  a  total  valuation  of  $93,000. 


Denver 

No  one  factor  has  had  the  same  effect 
in  stabilizing  present  business  condi¬ 
tions  in  this  state  as  has  the  new  oil 
development.  Little  or  no  wildcatting 
and  blue  sky  promotion  has  evidenced 
itself.  Eleven  prominent  companies 
have  opened  up  large  offices,  and  two 
of  these  firms  are  already  producing 
oil  from  the  structures  pioneered  by 
them.  Realty  values,  building  opera¬ 
tions,  and  emploj’ment  conditions  are  all 
ascending  in  the  oil  region  principally 
adjacent  to  Fort  Collins  and  Craig  in 
the  northwestern  part  of  the  state. 

Other  industrial  activity  continues  to 
evidence  itself,  and  in  commercial  lines 
the  present  program  of  expansion  is 
w'ithout  precedent.  Two  of  the  largest 


department  stores  of  the  city  are  en¬ 
larging  their  quarters  as  is  also  one 
of  the  banks,  with  another  bank  plan¬ 
ning  a  tw’elve-story  building.  The  tele¬ 
phone  company  is  building  a  near¬ 
skyscraper. 

In  electrical  lines,  there  is  a  normal 
condition  with  a  slow’ing  tendency  in 
the  sale  of  appliances,  especially  the 
smaller  heating  device.s.  Fans  are  tak¬ 
ing  up  some  of  the  gap.  Building  op¬ 
erations  are  keeping  local  contractor.s 
busy. 


Salt  Lake  C'ity 

Resumption  of  seasonal  out-of-door 
activities  is  providing  additional  em¬ 
ployment,  w’hich  naturally  reacts  fav¬ 
orably  on  business.  The  new’  $1,500,(K)(> 
railroad  shops  of  the  Denver  &  Rio 
Grande  Western  in  Salt  Lake  City  are 
practically  completed  and  will  be  opened 
shortly  after  June  1. 

At  the  annual  meeting  of  the  Inter¬ 
mountain  Association  of  Credit  Men, 
held  in  Salt  Lake  City  recently,  there 
w’as  a  significant  tone  of  optimism.  Re¬ 
ports  of  various  committees  indicated 
an  improvement  in  business  during  the 
past  two  years  that  was  characterized 
as  remarkable,  w’ith  a  foreca.st  for  con¬ 
tinued  imprevement  upon  the  harvesting 
of  fall  crops. 

Agricultural  activities  are  well  under 
way,  and  suger  beet  acreage  is  ma¬ 
terially  increased  over  1923.  Metal 
mining  continues  active.  The  favorable 
outlook  for  metals,  as  w’ell  a.s  the  ex¬ 
cellent  physical  condition  of  the  mines, 
are  factors  which  .should  operate  to 
keep  the  mining  industry  in  a  thriving 
condition. 

The  Utah  Power  &  Light  Company  is 
devoting  intensive  efforts  to  the  .sale  of 
electric  ranges,  with  excellent  results. 
This  program  will  continue  throughout 
the  .summer  and  fall.  While  the  .season 
for  hot-w’eather  appliances  is  not  yet 
well  under  way,  electrical  dealers  are 
looking  forw’ard  to  some  good  business 
in  this  line. 


Seattle 

According  to  a  detailed  report  com¬ 
piled  by  the  Seattle  Chamber  of  Com¬ 
merce,  the  first  four  months  in  1924,  as 
compared  with  a  similar  period  of  1923, 
showed  increases  in  building  construc¬ 
tion  of  51  per  cent;  bank  clearings,  12 
per  cent;  postal  receipts,  10  per  cent; 
cargo  tonnage  passing  over  Seattle 
docks,  27  per  cent;  lumber  production, 
4  per  cent.  Retail  and  wholesale  ti-ade 
were  fair  and  manufacturing  active. 

Lumber  production  is  far  below’  nor¬ 
mal  at  pre.sent.  Reports  from  logging 
interests  of  the  Puget  Sound  district 
show  a  close-down  of  approximately  75 
per  cent  from  capacity  operation. 

Building  continues  very  active,  with 
home  construction  exceptionally  favor¬ 
able.  Similar  reports  come  from  other 
Puget  Sound  cities,  whei’e  construction 
has  been  heavy  all  of  the  pre.sent  year 
to  date. 

Due  to  continued  activity  in  residence 
construction,  local  electrical  contractor- 
dealers  report  electrical  work  being 
maintained  with  a  tendency  upward  and 
with  prospect  of  continuance  until  well 
into  the  fall.  Sales  of  hou.sewiring  de¬ 
vices,  household  appliances  and  elec¬ 
trical  apparatus  are  good.  Range  .sales 
in  considerable  volume  are  reported  by 
both  the  city  of  Seattle  and  the  Puget 
Sound  Power  &  Light  Company. 
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THK  SPIRir  OF  ELKO 

I  RICA L  MF, N  Ihoma! 

A.  Edison  on  his  77th  birth 

day  punches  the  clock  as  > 

usual,  because  there  is 

so  much  still  to  he 

done  he  can’t  take 

a  day  off.  From 

Electrical 

Merchan- 

disin^. 


HOUSEWIVES  I.EARNINC,  TO  C(X)K 


WA'IER  POWER 

WAniN(i  for 

THE  WORD— 
Snoqualmie  Falls, 
Wash., already  par¬ 
tially  developed. 
F  rom  Jo  0  rnal  of 
Elc  ‘clricitv. 


220,<K)(i  vait  Hans¬ 


on  a  rid^e  ot  the 
Sierras  in  Cali¬ 
fornia.  From  Elec¬ 
trical  U  orld. 


THE  MOSr  lAEKEI)  OF 

waier  power  in  I'HE 

WORLD— An  airplane  photo¬ 
graph  of  Muscle  Shoals  —in  its 
present  status  of  development, 
the  prize  for  which  the  South 
and  the  farmer  hack  Ford 
against  the  Held.  From  Elcc- 
rical  ft  orld. 


UPS  AND  DOWNS  OF  A 
LINEMAN’S  LIFE  A  pole 

climbing  contest  in  I  t  xas, 
staged  at  an  outing  of  employ¬ 
ees  of  the  lexas  Power  'and 
Light  Company.  From  Elec¬ 
trical  ft’ orld. 


MKbl  II\  WAR,  FIRST  IN  PhACh  — hlectnc  power  now 
drives  Uncle  Sam’s  strongest  battleships.  This  is  the  newest  ship 
the  U.  S.  S.  Colorado,  costing  7,000,000.  From  Electrical  H'orld. 


costing  ^^27,000,000. 


SriLL  FLOCK- 
1N(]  TO  THE 
“HOME  ELEC¬ 
TRICS”— This 
one  was  in  Wor- 
c  e  s  t  e  r  ,  M  a  s  s., 
where  thousands 
went  to  study  the 
uses  of  electrical 
appliances  in  the 
natural  setting  of  a 
living  home.  From 
Electrical  Merchan¬ 
dising. 

WHERE 

WILLIAM  PENN 
ONCE  ME  r 
I’HE  INDIANS - 

Ihe  Philadelphia 
F'lectric  Company 
completes  its  DcHa- 
ware  Station.  I  he 
Hrst  half  was  built 
of  solid  concrete 
during  the  war, 
when  steel  was  not 
available.  Fro  ni 
Electrical  If  orld. 


0 


Contention 


TELLING  T  H  K 
WORLD  ABOUT 
US — “S  ration 
W.T.A.T.”  The 

Boston  hldlson  Com- 
p  a  n  y’s  traveling 
radio  broadcasting 
station  that  has 
been  sending  the 
message  of  electrit- 
ity  from  “Home 
Elect  ric“demonstra- 
tions.  From  FAec- 
trical  tv orld. 


THE  CURRY  COMB 
TAKES  THE  COUNI  — 
Even  the'stars  of  the  musical 
stage  are  now  using  electricity 
in  their  business.  Eldith  Day. 
leadinglady  in“Wild  Flower,” 
grooms  her  leading  donkey 
with  a  vacuum  cleaner.  From 
Thf  Home  Electrical. 


LIGHTING  A  MONUMENT  1 
POWER — New  Building  of  the  ^ 

ioaquin  Light  and  Power  Co^ 
resno,  Calif.,  a  model  utility  hej 
quarters  with  a  splendid  ground  fli 
salesroom.  From  Journal  of  EUc^u 


MODERN  NIGHT 
LIFE  AT  T  H  E 
COURT — P  laying 
tennis  by  electric  light 


^  •iif.iM'  f<*siiims  the 

Mardi  liras  with  more 
illumination  than 
ever  before.  From 
FAertrical  ft  orld. 


-sliops.  From  Industrial 
Engineer. 


WHERE  Q  U  I  C  K- 
SILVER  MAKES 
ELECIRICITY  — The 

Hartford  Electric  Light 
C  ompany’s  mercury 
vapor  turbine,  a  radical 
departure  in  design  that 
gives  promise  of  some 
major  economies  in 
power  generation.  From 
Electrical  H'orld. 


What’s  the 


To  all  men  news  is  the  spic« 
city  has  its  eagerly  read  ne^ 
tidings  to  the  people.  The  i 
— the  community  of  ele 
and  needs  its  news  no  less, 
for  electrical  men  is  a  v; 
today  so  perfected  in  its  c 
great  electrical  publication 
ored,  vital  institutions  of  th 
What  is  this  news?  It 
recording  of  the  things  th 


“UNTOUCHED 
BY  HUMAN 
HANDS”  The 
New  E  n  g  I  a  n  d 
Power  Com  pan  y’s 
automatic  station 
in  Ve  r  m  o  n  t. — ■ 
Electrical  H  orld. 

ADDINC;  3(),IK)0 
RETAIL  OUT¬ 
LET  S  The 

hardware  dealer 
becomes  an  ac¬ 
tive  advocate  of 
“doing  it  elec¬ 
trically.”  From 
Electrical  Retail- 
in^. 

THE  BIGGEST 
THING  ELEC- 
T  R 1 C A  L  IN 
NEW  YORK— 
New  Hudson  A  ve. 
Station,  Brook¬ 
lyn,  which  will 
produce  4(X),(X)0 
hp.  From  Pozver 
and  Electrical 
Horld. 


*  pM 

Contention  pictorial 


ElOr  THREE 


MAKINC;  BILL  PAYINC 
A  PLKASURK 


Dividend  Checks  Have  Gone  To 


Central- 
station  customers  paying 
their  bills  in  a  Chicago 
dealer’s  handy  neighbor¬ 
hood  store.  Vrom  Electrical 
***'^'^1^  •  Merchandising. 


SHOWING  WHERE  THE  PROF  IIS  GO — Customer  ownership 
grows  as  the  public  understands  the  central  station  better.  This 
window  tells  the  story  in  Arkansas.  From  Electrical  fVorld. 


monument  to 

Building  of  the  San 
and  Power  Corp., 
1  model  utility  head- 


iplendid  ground  floor  /  «5 
L  Journal  of  Electricity  j  ^ 


the  Electrical  Man 


the  achievements  and  the  events  affecting  elec¬ 
trical  men  of  eveiy  kind  thioughout  the  world. 
It  is  also  the  interpretation  of  these  acts  and  these 
achievements  and  these  events  and  the  opinions 
that  men  whose  thinking  is  important,  express 
about  them. 

The  electrical  industry  hxiks  to  the  electrical 
press  to  procure  and  provide  the  news.  It  re¬ 
lies  upon  it  to  present  and  preserve  the  written 
record  of  the  experience  and  advancing  thought 
of  electrical  men,  the  progress  of  this  industry. 


news  is  the  spice  of  daily  life.  Every 
'  eagerly  read  newspapers  to  bring  the 
he  people.  The  industrial  community 
nmunity  of  electrical  men — desires 
its  news  no  less.  (lathering  the  news 

and  is 


^cal  men  is  a  vast  enterprise 
perfected  in  its  development  that  the 
trical  puhlicatiors  have  become  hon- 
1  institutions  of  tie  industry, 
s  this  news?  It  is  tbe  reporting  and 
the  things  that  happen,  tbe  acts. 


ELECTRO  MAH 
JONG  CAK£  a 
LA  PE RC -Olga 
Petrova,  the  fa¬ 
mous  Russian  au¬ 
thor  and  actress, 
now  starring  in  this 
country  in  “Hurri¬ 
cane,”  turns  from 
the  ways  ofher 
mothers,  and 
makes  her  black 
coffee  in  an  electric 
samovar.  From 
The  Home  Electrical. 


WHERE  POWER 
ROLLS  DOWN  HI LL- 
“Blg  Creek”  The  fa¬ 
mous  hydro-electric  de¬ 
velopment  of  the  South¬ 
ern  California  Edison 
Company,  and  virtually 
the  heart  of  the  power 
supply  for  the  southern 
section  of  the  Pacific 
Coast.  Vrom  Electrical 
H'orld. 


E  r  R  O  I  T 
TRIES  some¬ 
thing  NEW  IN 

trolley  cars 

— In  spite  of  all  the 
niotor  cars  Detroit 
is  traffic-bound  like 
other  cities,  and 
has  turned  to  three- 
car,  four-truck,  ar¬ 
ticulatedstreetrail¬ 
way  trains,  taking 
power  from  a  single 
trolley.  Vrom  Elec¬ 
tric  Railway  Journal 


ELECTR1CH  Y  F(X:>L- 
INC,  I  HE  FOLIAGE-- 
An  “electric  hot-house” 
where  experiments  are 
being  carried  out  in  the 
artificial  stimulation  of 
plant  life  to  develop  a 
practical  method  of  forc¬ 
ing  vegetables  and  flow-, 
ers  for  an  earlier  market 
From  Electrical  Merch¬ 
andising. 
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HKADQUARTERS  FOR  THE  ELEC¬ 
TRICAL  NEWS  OE  THE  WORLD- 
Airplane  view  of  the  McCiraw-Hill  building. 
Tenth  Avenue  at  1  hlrty-sixth  Street,  New 
York  City,  where  four  of  the  seven  Mc¬ 
Graw-Hill  electrical  papers  are  published. 


to  the  Electrical  Industry 


Elfctrical  Rflatlin’  A  pockct-si/.e  inonthlv  paper  for  the  non¬ 
electrical  merchant  who  sells  electrical  appliances  as  a  prohtable 
sideline. 

Industrial  Enginrer — .A  monthly,  talkiim  directly  to  the  men  of  the 
lariie  industrial  works  of  the  country,  describinK  and  disciissinK  the 
operation  and  maintenance  of  electrical  and  associated  mechanical 
eiiuipment. 

Journal  of  EUciricity — A  semi-monthly  publication  specihcally 
edited  for  the  ureat  electrical  community  of  the  I'acihc  C'oast  as  its 
local  electrical  industry  paper. 


And  with  these  should  he  also  mentioned 

Rower  AlthoiiRh  not  an  electrical  paper,  it  devotes  space  each 
week  to  practical  electrical  problems  of  the  industrial  and  private 
plant,  written  for  men  who  have  etnne  up  through  the  steam  end  of 
the  business. 

The  Home  Electrical  \  small  pictorial  tellinK  the  popular  story  of 
electricity  in  modern  living,  for  distribution  to  the  customers  of 
central  stations  and  dealers. 

Every  one  ol  these  publications  has  sprung  from  the 
industry  itself  in  response  to  a  need  and  a  demand.  For 
the  electrical  press  is  an  institution  of  the  electrical 
industry,  established  and  supported  by  the  industry 
for  the  dissemination  <jf  information  to  electrical  men. 
Without  the  knowledge  that  comes  to  electrical  men 
through  the  electrical  press  —through  these  McGraw- 
Hill  electrical  papers  the  electrical  industry  could  not 
have  grown  to  its  present  greatness.  Unless  this  elec¬ 
trical  press  continues  to  serve  electrical  men  in  accord¬ 
ance  with  their  changing  needs,  the  industry  cannot  hope 
to  realize  its  great  future. 


ELECTRIC  MLWAY 
JOURmt 


Electrical 

Mcrchaivdisiiv^ 


•dini(  Elactric  RaSwaft 


rtr  .  • 


Contention  fJntorml 


WHERE  THE  COPY  PENCILS  ARE  WORN  OUT  -One  floor 
of  the  editorial  and  executive  oflices  of  the  McGraw-Hill  Com- 
I  1  / 1/ 11 1  '>  r  r  »»  T  C  fifteen  Mc(iraw-Hill  nnhlir^rwtnc 


THE 
MEN 
BEHIND 

THE  PRINTED  - - - - - - 

PA(iE  Executive,  editorial  and  business  staffs  of  the  McGraw-Hill  Company 
gathered  at  a  banquet  in  honor  of  two  of  their  number,  who  recently  completed 
more  than  a  quarter  century  of  service  to  the  electrical  industry. 


JAMES  H.  McGRAW,  president,  McCiraw- 
Hill  C'ompany,  and  pioneer  publisher  of  in¬ 
dustrial  journals,  who  has  guided  the  principal 
papers  of  the  elec-  ^ 

trical  industry  for 
twenty-eight 
years. 


CASTING  METAL  INTO 
IHOUCiHlS  This  bank  of 
Mc(  iraw-Hill  linotype  machines, 
aided  by  the  monotype  and  hand 
composition  rooms,  c.ists  and 
sets  the  metal  for  approximately 
2.L<M)()colnmn  inches  every  week. 


WHERE  A  LOG  BECOMES  A 
ROLL  OE  PAPER  The  Mc¬ 
Graw-Hill  paper  mill  at  Newton 
Falls,  N.Y.,  where  paper  is  made 
for  hfteen  Mc( iraw-Hill  publica¬ 
tions  that  serve  seven  industries. 
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NOT  ONLY 
M  A  Ci  A  Z  I  N  E  S 
BUT  BOOKS— 

rhe  ofhee  of  the 
McGraw-Hill  Book 
Company,  the  larg¬ 
est  publishers  of 
electrical,  engineer¬ 
ing  and  industrial 
books  in  the  world. 


iiiiiiii 


III 


I'EN  MILLION 
MAGAZINES  A 
YEAR  -A  fl(K)r 
full  of  giant  print¬ 
ing  presses  that 
day  and  night  grind 
out  the  sheets  that 
make  up  into  the 
M  c  (i  r  a  w  -  Hill 


papers. 


M((Jra\\-l  iill  Comp  any,  Int  .,  IVnth  Avenue  at  Thirty-sixth  Street,  New  York 


J times  //.  Mrfirtiu'.  President 


McGraw-Hill  Service 


The  character  and  trend  of  electrical  news  has 
vastly  changed  in  the  last  fifty  years,  since  the 
Electrical  If  arid  began  to  serve  electrical  men. 
d'he  cumulative  development  of  the  multiplying 
applications  of  electricity  has  been  steadily  pyramiding 
not  alone  the  news  hut  the  need  tor  news.  For  oo  man’s 
school-learning  has  suthced  him  long  in  the  face  of  the 
rapid  evolution  of  electrical  experience  and  opportunity. 

With  this  growth  has  naturally  come  specialization. 
And  the  electrical  press  has  trended  with  the  times, 
expanding  with  the  industry,  until  today  there  is  a 
specialized  paper  intimately  serving  every  important 
group  of  electrical  men. 

Beginning  with  the  Electrieul  ff'orld,  the  earliest  elec¬ 
trical  industry  publication,  rhe  progress  of  electrical 
development  has  been  marked  by  the  successive  appear¬ 
ance  of  hve  other  Mc(iraw-Hill  electrical  journals  to 
lead  and  serve  m  some  dehnite  field.  They  are 

Electrical  World  I’liblished  weekly,  the  “master”  executive  and 
ennineenni;  paper,  the  weeklv  newspaper  of  the  electrical  industry, 
written  alike  lor  the  central  station  man,  the  electrical  encineer.  the 
electrical  maniilactiirer  and  jobber,  and  the  larce  contractor  reflect- 
inn  hioadiv  the  activities,  problems,  opinions,  and  progress  of  all 
^lollps  ol  the  indiistrv. 

Eleitru  kail  t  ax  Journal  A  weeklv,  devoted  entirelv  to  the  service 
of  those  electrical  men  w  ho  are  enuane«l  in  the  street  railway  industry. 

EIcciri,  al  M cr,  handt  ling  Issued  mohthiv  to  the  conin.ercial 
executive,  appliance  sales  manaKer  and  salesmen  of  the  central 
station;  the  electric.il  dealer  and  contractor,  and  the  manufa-tiirer 
and  jobber  ol  appliances,  liuhtinn  eciuipment  and  wiring  materials. 


f.leciiical  W.irld  lYectrical  Ketailini;  American  Machinist  Kngineeriiig  and  Mining  Journal-Press  Power 

l  ie.  trical  Mcrcliaii. Using  Journal  <.t  Klectricitv  Kngineering  News-Record  C  hemical  and  Metallurgical  Engineering  C  oal  Age 

l  ie.  trie  Kailwav  journal  Industrial  l  iigineer  Ingenieria  Internacional  American  Machinist — European  Edition  Kiis  i'ransportation 
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